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This resource management area report is prepared for 
the Office of the Administrator » National Aeronautics and Space 
Administration, under Article Z.C.l of Contract NASW-2580. 

It provides backup material to the Summary, Volume I, and the 
Source Document, Volume II, of this report. The Interested 
reader Is referred to these documents for a summary of data 
presented herein and in the other resource management areas. 

The data presented In this volume are based upon the 
best Information available at the time of preparation and within 
the resource of this study. This includes a survey of existing 
studies plus Federal budgets and statutes. Throughout the 
analysis, a conservative viewpoint has been maintained. None- 
theless, there are, of course, uncertainties associated with 
any projection of future economic benefits, and these data 
should be used only with this understanding. 

ECON acknowledges the contributions of Keith Lietzke 
who authored this volume. 
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ABSTRACT 
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This report deals with the impact of remote sensing 
upon marine activities and oceanography. The present capabil- 
ities of the current Earth Resources Technology Satellite 
(ERTS-1) , as demonstrated by the principal investigators, as 
well as desirable capabilities from this and other satellite 
systems are discussed. A survey of past studies of ocean 
applications of remote sensing has been made and some benefits 
have been calculated using these studies and original material. 

Cost-savings benefits have been quantified, particu- 
larly in the area of nautical and hygrographic mapping and 
charting. Considerable benefits have been found in aiding 
coastal zone management. Unquantified benefits are noted as 
being highly significant; these exist in the fields of 
weather (marine) prediction, fishery harvesting and management, 
and potential uses for ocean vegetation. Difficulties in 
quantification are explained, the primary factor being that 
remotely sensed information will be of greatest benefit as 
input to forecasting models which have not yet been constructed. 

Hard benefits range from $6.78M (lower bound) to 
$17.04M (upper bound). 
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1.0 


INTRODUCTION AND OVERVIEW: OCEANS 


The study of Oceans can provide a vast source of 
information important to applications as broad as weather 
prediction, recreation, mineral resources and food production. 
Yet the vastness of its area makes the sea a particularly 
difficult phenomenon to study adequately. Nowhere else in the 
known universe is there a large body of water drifting freely 
about on a spinning sphere. It is impossible to model such 
a physical system in the laboratory; the only way to study it 
is to observe it. Surface ships and subsurface vessels have 
vertically sampled the ocean, but the horizontal dimension, 

5,000 times greater than the mean depth of the ocean, has 
never adequately been sensed. The vastness of the surface is 
beyond the logistic abilities of aircraft. The satellite is 
the only feasible vehicle from which the whole surface of the 
sea can be viewed. 

However, satellite imagery can only be employed in 
sampling the upper layers of the sea, the part that is stirred 
by the wind and lit by the sun. No matter how far within the 
range of foreseeable technological progress, it is very unlikely 
that any information below these upper layers will be obtained 
by satellite. Under ideal conditions, blue band imaging 
detects light which has penetrated 60 meters; but considering 
that the mean ocean depth is over 3500 meters, such remote 
detection does not tell us much about the entire volume of 
the ocean. 


Fortunately, the layer of the ocean exposed to the 
over-view is far more significant than the sum of the other 
layers. It is the part of the ocean that overwhelmingly 
concerns the everyday affairs of mankind. It is the site of 
waves, storm surges, the rise of tide, and other changes of 
sea level. It covers the continental shelves where oil and 
minerals are being recovered. It is the part of the sea that 
most concerns sailors, because of currents, destructive 
waves, dangerous shoals, or drifting ice. It impinges on 
the beaches, harbors, and estuaries that are important for 
industry, recreation, and human habitat. It includes the 
zone that supports the photosynthesis upon which the whole 
biological resource of the sea depends. 

And not only is this the part of the sea by which 
mankind is most affected, but it is also that part of the 
sea which he most affects. Dredging for harbors, the 
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building of erosion-preventive structures, marine life har- 
vesting, and pollution all occur in these layers. 

This layer also includes the air/water interface. 
Virtually all energy that controls the inner workings of 
the sea flows across this interface; all the water types 
that constitute the ocean's anatomy have their genesis at 
the surface in the region of exposure to the sun and wind. 

Like the sediments of the earth's crust, the sea is composed 
of tilted strata that outcrop somewhere at the surface. Thus, 
a complete map of the surface must contain much information 
about the water masses in the deeper, darker regions. 

The relationship between the ocean and the overlying 
atmosphere is so intimate that neither can be described with- 
out consideration of the other. The meteorologist is interest- 
ed in the upper ocean because it stores and transports a 
significant portion of the world budget of heat, and modifies 
air masses during their long dwelltime over the ocean. 
Conversely, the oceanographer realizes that nearly all the 
energy found in the ocean is derived either from the sun or 
from the overlying air. Sluggish events in the ocean tend to 
be the summation of much more dramatic events that are first 
apparent in the large scale weather patterns. 

Satellites will prove to be particularly useful ocean 
observers in the future because nearly all important ocean 
parameters can or will be able to be sensed from satellite or 
commumicated via satellite using DCP ’ s (Data Collection 
Platforms) . Coastal water circulation can be determined 
from turbidity patterns. Estuarine water mixing can also be 
seen. Water depth and hazards to navigation can be spotted 
using processing techniques, depending upon turbidity con- 
ditions which can also be measured. Sea ice can be detected 
and current speed and direction are found through its move- 
ment. Major ocean currents can be located and their move- 
ments monitored. Chlorophyll-a can be measured; its 
existence is a sign of vegetation or algae upon which fish 
feed and the presence or absence of which is felt to be a 
good indicator of the "health” of an estuary. Water 
contamination can be detected to a limited degree now and 
probably to a higher degree in the near future. Satellites 
with thermal infrared bands will be able to measure ocean 
surface temperatures and active microwave sensors will be 
able to measure sea state. Fixed and freely floating data 
buoys (DCP's) will measure water content and current speed 
and direction. 
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Although the potential advantages are great, oceano- 
graphic remote sensing is in a very juvenile stage. Compared 
with forestry, agriculture, terrestrial geography, and meteo- 
rology, air sensing techniques have been little applied to 
ocean observation. This is largely because both the scale and 
the distance from base has inhibited the effectiveness of 
aircraft. Thus, oceanographers do not have a transitional 
base from which to move to the application of satellite 
imagery. Acquiring "ground truth" presents unusual difficulty 
when remote sensing is applied to oceans. But the biggest 
problem in using remotely sensed information is the entire 
historic orientation of oceanography. Although the idea that 
the sea derives its constitution and motive force at the 
air/sea boundary is well-established in oceanographic theory, 
in practice the data of oceanic observation have usually been 
obtained and analyzed in vertical sections. As a result the 
presently existing instruments, data-handling routines, 
analytic methods and the oceanographers themselves have all 
been oriented toward vertical rather than horizontal aggregates 
of information. How quickly and how well this prevailing 
orientation can be redirected is, of course, a function of 
how much society and science is willing to invest in research 
and technology to make the transition. Thus, oceanography 
has a wholly new capability in its data gathering and one 
which will yield valuable information. But due to the 
uniqueness of this data source, direct user application is 
not in the immediate future. 

It is easy to identify the beneficiaries of improved 
understanding of the ocean, particularly in the United States. 
We are a maritime people, 80 percent of whom live and work in 
coastal areas conditioned by the sea. Even our heartland 
cornbelt owes its productivity to the maritime air fro a the 
Carribbean, without which it would be a relatively unproduc- 
tive plain. Over 90,000 miles of coast afford the varied 
environment for recreation, welfare, livelihood and commerce 
for some 100 million of our citizens. Conversely, the coastal 
seas on occasion present hazards to life and property that 
sometimes overwhelm whole regions in calamity. 

In looking toward benefit determination, one import- 
ant point must be made. None of the ultimate consumers of 
information about the ocean can use raw data effectively. In 
many applications information of the current situation is 
sufficient. In ocean applications, the data almost invariably 
must be put into models which forecast future conditions. For 
example, the fisherman is not particularly well served by the 
day-to-day report of where the fishing was good. Rather he 
needs to know, when he leaves port, where the fish will be when 
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he arrives on the grounds; thus, he saves search time. Or, 
on a longer time scale, he needs to know how bountiful a 
given fishery may be in the season ahead so that he can make 
a wise decision as to his investment in costly ship and gear. 

On a longer time scale still, the entrepreneur who must pro- 
vide a cannery or other marketing facilities must evaluate the 
the future of the fishery over the expected life of his 
investment. This need for future, and not present, information 
application holds for fishermen, vacationers, ship operators 
and marine engineers. Thus, the immediate applicability of 
remotely sensed oceanographic information is lessened because 
the complex mathematical models necessary for prediction are 
generally not in existence. It is fair to say that heretofore 
the unavailability of data on a global synoptic basis has 
prevented the construction of adequate models that could be 
used for these predictive purposes. For this reason, the vast 
majority of benefits fron satellite sensing applied to oceans 
will accrue in research and is unquantif iable at present. 

Turning to quantifiable benefits, considerable cost- 
savings and increased capability exist in the area of ocean 
mapping. Island charting can be done easily and very cheaply 
by satellite, particularly considering the cost of sending a 
ship or a plane 4000-6000 miles to do the same job; and 
frequently the synoptic eye can improve maps whi h are danger- 
ously misleading (see Figure 2 and explanation i;. RMF 7.1.1.) 
Hydrographic mapping, primarily involving water depth charting 
to find navigable areas, can also be done inexpensively by 
satellite where possible. Clear water and highly reflective 
botto>as provide the best areas for satellite water depth 
mapping; depths of 60 meters have been charted. Turbid waters 
provide greater problems because light does not penetrate well. 
Here there is room for statistical methods for estimating bottom 
depth; it will take time to develop these methods. 

Pollution detection will prove to be a significant 
function of remote sensing. Ocean dumping in the Mew York 
Bight is clearly shown in the ERTS image of Figure 1. Coast- 
al circv.lation analysis will give information about what 
will happen to waster- which are dumped five or 30 miles 
offshore. Sediment plumes and turbidity patterns provide 
much information about tidal, river and estuarine currents 
(see Figure 6) . Benefits from remote detection of oil spills 
have been quantified. The New Jersey Department of Environ- 
mental Protection has indicated considerable benefit in 
determining optimum ocean outfall placements. 

The N.J.D.E.P. has also estimated benefits from 
synoptic observation of how coastal zone land use is changing. 
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They have detected land use changes as small as two or three 
acres using limited enhancement techniques. Further benefits 
have been demonstrated by N.J.D.E.P. in shoreline protection 
and new legislation. 

Unquantified benefits are abundant in weather predic- 
tion, fishery management, and assessing the effects of 
pollution. The supply of food in the oceans is enormous. 
Presently little-used sea vegetation offers a food supply with 
dimensions and growth sufficient to stem many of the fears of 
devastating world food shortages. 

Satellites will also show great application with the 
use of DCP's or data buoys. These platforms will provide con- 
tinuous and important information which could only be gathered 
at prohibitively high costs. Satellites will provide the means 
for communicating this information to the processors and users. 

Benefits by Resource Management Function are summarized 
in Table 1; in depth explanation and quantification of thesej 
benefits can be found in Appendix A. Additionally, relevant 
Federal budgets and statutes are located in Appendices B and C, 
respectively. Desired sensing capabilities from future 
satellite imaging devices are shown in. Table 2. 

1. 1 Cartography, Thematic Maps and Visual Displays 

Satellite imaging provides activities not feasible 
by other means. Islands and reefs never before mapped can be 
detected and charted. Water depths over large areas can be 
measured at minimal costs. The movements of shoals, reefs 
and islands can be monitored. For navigation purposes, 
satellite sensing will be particularly useful; the draft 
of the bigger tankers, except for the super-tankers, do not 
exceed 15 meters. Although ocean bottom cannot be detected 
in many areas, it would be possible to ascertain that there 
are no barriers to navigation at 20 meters. Turbidity pre- 
sents the biggest problem to light penetration, but methods 
are being developed to determine water depth even in turbid 
waters. The Environmental Research Institute of Michigan is 
socn to publish a report on this subject. 

1 . 2 Statistical Services 

Various indicators are useful in determining the 
"health" of an ocean area, the most important of which is the 
presence of chlorophyll-a . Monitoring the existence of 
chlorophyll enables one to infer the availability of food for 
fish; it is a good barometer for determining how man's 
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activities are affecting the biology of an estuary. 

Chorophyll-a can also point out ocean vegetation for harvesting 
purposes . 

1.3 Calendars 


Currents can be mapped and monitored by satellite 
imagery. Coastal circulation information important for marine 
engineering and planning optimum waste disposal can be ascer- 
tained from turbidity patterns. Ocean current movements 
important for shipping and heat transfer information can be 
observed through changes in ocean color and chlorophyll 
content. 

1.4 I Allocation 

Fish availability prediction models are under develop- 
ment. Fisli catch/ocean parameter correlation studies have 
already been made and the results are significant. Not only 
should remote sensed data be able to help the fisherman find 
the fish at less cost, but the data can help avoid over- 
fishing. Land use changes can be detected which aid in coastal 
zone management. Better water depth and ocean current inform- 
tion will facilitate ocean shipping. 
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1.5 


Conservation 


Circulation analyses will aid in constructing erosion- 
preventive structures and in planning for waste disposal. 
Satellite imagery can detect illegal sources of pollution and 
evaluate the effects of waste disposal on estuarine ecology. 

1.6 Damage Preventic** and Assessment 

A system with sufficient resolution would be able to 
detect beach erosion and indicate where preventive structures 
would help. Estuarine "health* can also be measured to assess 
the effect of man's coastal activities. 

1.7 Unique Event Reconition and Early Warning 


Considerable benefits exist in this area for a geo- 
stationary satellite system. However an ERTS-like system 
would not provide coverage with sufficient continuity to be 
of benefit here. 


1.8 Research 


This is the primary benefit area in remote sensing 
application to oceans at this time. Benefits exist in 
weather forecast improvement, fish harvesting and assessing, 
and operationally using the ocean food supply. 

1 . 9 Administrative, Judicial and Legislative 

Remote sensed data is helpful in constructing and 
enforcing international shipping, fishing and mining 
agreements. These data can also contribute to the resolution 
of jurisdictional disputes between local, state, federal 
and international interests. These data have also been used 
to form new laws which aid in coastal zone management. 
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APPENDIX A: 


DETAILED EXAMINATION OF BENEFITS BY RMF 


This section contains documentation of benefits 
o.^Uained from an BRTS>lilce ERS Satellite system applied to 
oceans, as presented in Volumes I and II and in the introduc- 
tion to this volume. in this appendix, benefits are quantified 

and user demand for information in this resource area is 
identified. 
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OCEANOGRAPHIC MAPPING 
Rationale for Benefits 
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Accurate ocean naps are essential for safe and effi- 
cient oceanic travel. The International Hydrographic Office 
has expressed concern over the status of shipping charts 
around the world, many of which cannot be updated due to a 
lack of technical resources in some countries. Meanwhile, 
some maps contain certain data based on survey records from 
the early 19th century. Chart makers are forced to use labels 
such as "Position Approximate" and “Existence Doubtful" in 
reference to many reported sightings. Depths measured by 
lead lines tend to give too large a depth because of bending 
of the line. Echo sounders can give errors from suspended 
materials, that cause depths to be recorded as too shallow. 
Storms bring rapid change so that even recent maps may be in 
error due to shifting sand bars and changes in coastlines. 
Benefits from improved ocean napping will cone to the public 
in the form of lower shipping costs. 

Federal Government Activities and p.esponsibilities 


The Department of the Navy, the Coast 
Nation Oceanic and Atmospheric Administration 
responsibility for keeping oceanographic naps 
current. Types of maps are shown in Table 3. 
are found in Tables 4 and 5. 


Guard, and 
have the 
accurate and 
Expenditures 


Non-Federal Activities 


Other national governments update shipping charts on 
a regular but limited basis. Great Britain used to be the 
foremost explorer and charter in the field but has recently 
undergone severe cutbacks in this activity. Reports from 
private ships are continuously rnrorded, but these sightings 
do not contain a high degree of accuracy and occur in the 
limited regions of the major shipping roxxtes. 

Fun c tions of Remote Sensing 


Satellites provide the opportunity for obtaining 
reliable ocean maps around the world. Our knowledge of the 
topography of the oceans will no longer be limited to major 
shipping routes and the limited areas where research explor- 
ations take place. Although water penetration ability is an 
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important limitation in determining water depth, the areas 
v/hera such knowledge is most important are shallow areas where 
ships may run aground. Remote sensing will ba particularly 
useful in pointing out these dangerous areas. Satellite 
imagery will be most useful in areas of clear water and highly 
reflective bottoms, like the Carribbean. 

Econo aic and Technical Models for Estimating Benefits of 
Remote Sensed Data 

Nautical Charts: Prom other budget figures, it is 

shown that data acquisition/data processing costs run around i 

five to one. Assuming this ratio holds true for nautical 
chart production also, with a total budget for nautical charts j 

of $22. 6M (Table 4) about $18. OM would go toward data | 

acquisition. With reference to Table 3, it can be * 

seen that the vast majority of maps are of the scale of 
1:50,000 or smaller. If we assume that 80% of the surveying 
is for maps of 1:50,000 scale and smaller, then about 31 

$14. 4M go toward data acquisition for maps of this type. 

f 
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•fftbXe 4 1972 Ev:pitadituires on nautical Charting 


Agency 


Expenditures on 
Mantical Charting 


$ thousands 
(1973) 


nan 

years 


DEPARTMENT OF DEFENSE 


Defense Mapping Agency 
Office of Naval Research 
Navy Operations 
Corps of Engineers, U.S. Army 
Mississippi River Commission, U.S. Army 
TOTAL - DEFENSE 


-•342 


37 

15 

52.342 



\ 

! 

I 

! 


DEPARTMENT OF THE INTERIOR 

Geologic Division, Geological Survey (GS) 
Conservation Divison, GS 
Bureau of Reclamation 
TOTAL - INTERIOR 


DEPARTMENT OF COMMF.RCB 

National Ocean Survey, National Oceanic 
and Atmospheric Administration (NOAA) 20,635 

Environmental Data Service, NOAA - 

Environmental Research Lahorator .ies , NO.AA - 

National Marine Fisheriv.9 Servicer, NOAA 2. 

TOTAL - COMMERCE 20,635 


1,012 


1,012 


DEPARTMENT OF TRANSPORTATION 
V.R. Coast Guard 


1,856 


181 


INDEPENDENT AGENCIES 

Atomic Energy Commission 
National Science Foundation 
Tennessee Valley Avithority 

TOTAL - INDEPEKDENT AGENCIES 


26 

26 


TOTAL 


22,569.342 


1,196 
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Now, the problo:n of ascertaining hov/ much of this 
information can be gathered by remote sensing. In clecir 
v/ater, depths up to 60 feet can be measured by a sensor with 
a blue band.* In turbid waters shoals and hazards to 
navigation can be spotted when in shallo’.if water,** and, once 

spotted by ship, other shoais can be monitored in deeper 
v/ater. Shoreline delineations can be mapped to a very high 
degree of accuracy and resolution due to the high contrast 
beti^een water and land. Very much current information can be 
gotten from satellite. *** Clearly what cannot be detected 
from remote sensing are shoals beyond the range of penetration 
of remote images, and placement of navigational markers. 

From tha above, it can be estimated that at least 25-50% 
of that which is presently being mapped by ship and aircraft 
for navigation could be done by remote sensing. Using the 
lower figure, .25 x $14. 4M = $3.6M of this activity could 
be done by satellite; using the upper figure, .5 x $14. 4K =• 
$7.2M of the activity could be done by satellite. 

Almost all of this mapping is done by NOAA and the 
Coast Guard, whose jurisdiction extend to twelve miles off- 
shore. Thus, a figures of 12 x 11,300 « 136,000 square 
miles is the estimate of mapping coverage. These maps 
are updated at intervals running from six months to four 
years. 


If we assume that, on the average, they are updated 
annually, vro arrive at an average cost per square mile 
of data acquisition '.^hich remote sensing could replace of 


$3. 5M 

135.000 

$7. 2M 

136.000 


$25 per square mile (lower bound) 
$50 per square mile (upper bound) 


* Using the blue band on Skylab, water depths up to 60 
feet have been calculated. Source: Personal conversa- 

tion/ F.C. Polcyn, Environmental Research Institute of 
Michigan. 

** V/illiams, R.S., "Coastal and Submarime Features on MSS 
Imagery of Southeastern Massachusetts; Compari.son with 
Conventional Maps,” Symposium on Significant Results 
Obtained from ERTS-1, Volume I, March 1973, NASA, p. 1417. 

*** Hunter, E.R., "Distribution and Movement of Suspended 
Sediment in the Gulf of Mexico off the Texas Coast," 

Ibid , p . 1345. 
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Thus, v/ts get a cost savings oqual-capabil .1 ty figure of 
($25 -.194*) X 136,000 - $3.3M (lower bound) and ($50 - .194) x 
136,000 - $6.7 m (upper bound) accruing from i*emote sensed 
data applied to nautical charting. 


hydrographic Surveys: The primary function of this 

type of charting is to ascertain hazards to navigation as 
well as land figures, Islands, deemed to be of value to the ma- 
riners in determining ship position by visual observations j»nd 
verification of the shoreline feature of the land area. While 
some of this mapping is done in harbors, much is done in the 
oceans to aid ship navigation. 


There are no available figures to determine how much 
area is mapped. In order to arrive at an estimate for this 
figure v;e turn back to the budget for navigational surveying, 
estimated to be $16. 9M and divide by the estimated number of 
square miles covered, = $124 per square mile of ocean 

survey. Total budget for hydrographic survey data acquisitions 
is $17. 9M (Table .5) . 


Depth sounding can be done accurately at a speed of 
15 knots,** significantly faster than the speed of charting 
ships in coastal waters. Assuming the cost per square mile 
for sounding is about half the cost for nautical chart 
surveying, v;e arrive at a figure of - 300,000 square 

miles of hydrographic surveying yearly. 

Again, v/e are faced with the question of how much of 
this activity could a remote sensor replace and again 
there is probably a range of water area where remote sensing 
can provide water depth penetration deep enough to show all 
barriers to navigation in that area. Not a great deal of 
information is available on this subject, although there is 
a report coining from Environmental Research Institute of 
Michigan (ERIfl) to be published soon. It is felt that 10% 
is a reasonable lower bound to the area covered by hydrographic 
surveys which v/ill allow enough water penetration to show 


* Cost per square mile of mapping from ERTS-1. Source: 
"The Role of ERTS in the Establishment and Updating 
of a National Land Cover Information System," (Draft) 
ECON report prepared for NASA, 5 August 1974, III-19. 

** "Report of the Federal Mapping Task Force on Mapping, 
Charting, Geodesy and Surveying, July 1973," Office 
of Management and Budget. 
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7abls 5 

Budgst Figures for Hydrographic Surveys (FT 1972) 

• 


Data Acguisicion 

Data Processing 


Totals 

Agency 

$ thousands (1977) 

$ thousands (1972) 

$ 

thousands (19V2) 

nOAA/NOS 

8,B93 

1,767 


10,665 

NAVOCSAtIO 

2,833 

434 


3,272 

CE 

6,238 

607 


6,845 

Totals 

17,974 

2,803 


20,782 


n^ivigational hazards at least 20 feat deep. 30% will be 
considered the upper bound here. Using the lov/er bound, 
30,000 miles of surveying would be replaced by remote 
sensing. This yields an equal-capability, cost cavings 
benefit of (60-.194.) x 30,000 = $1.7M. Using the upper 
bound, 100,000 miles, would yield an equal-capability benefit 
of (60-.194) X 100,000 = $6.0M. 

C urrent ERTS Activities 


ERT3-3 has demonstrated limited, but significant 
ability at water depth estimation. Shallov^ waters less than 
17 meters, the most dangerous from the point of view of ship 
safety, are measurable from ERTS-1.* Imagery capable of 
recording shorter v;ave lengths v/ill permit superior v/ater 
penetration . 


* Polcyn, F.C. and Lyzenga, D.R. "Calculations of Water 
Depth from ERTS Data,” Ibid , p, 1434. 
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Referring to Figure 2, one can see the improved 
mapping possible from ERTS^l. A small ship looking for rough 
weather shelter near Montgomery Island (upper center) would 
be forwarned of the danger not shown in current nautical 
charts. 


Resolution from ERTS-1 Imagery has been shown suffi- 
cient to meet U.S. National Map Accuracy Standards at the 
1:250,000 scale.* 

Principal Investigators in this field are: 

Fabian C. Polcyn and David R. Lyzengu 
Environmental Research Institute of Michigan 
Mountain View, California 

Joe F. Wilson 

NOAA, National Ocean Survey 
Rockville, MD 20352 
301-496-8881 

Estimate of ERTS Economic Capabilities 

From the above information, we feel that ERTS imagery 
is sufficient to replace many mapping and charting activities. 
Thus, there is an equal capability benefit within the range of 
$3.3M - $6.7 m for nautical charting and $1.7M - $6.0M for 
hydrographic surveys. 


Annual Benefit : 

Equal capability* ( $5.0 - 12.7 million) 


* Colvocoresses , A.P. , "Mapping with ERTS," unpublished 
U.S. Geological Survey, Reston, VA. 
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THERMAL MAPPING OF THE OCEANS 
Rationale for Benefits 


Charts of sea-surface temperature a e widely used for 
a number of purposes. Including studies of energy exchange at 
the sea surface, studies of surface circulation (location of 
current boundaries) , studies of biological productivity 
(location of upwelllng areas) , and studies of biological 
environment. Such studies can be beneficial in making fish 
prediction models which reduce fishery search time, in making 
long-range weather forecasting by studying the air-sea inter- 
face, and in dc.tectlng major currents. 

Benefits accrue to fisheries, shippers, and the public 
in the form of lower costs of goods and services. 

Federal Government Activities and Responsibilities 

Generally the same statutes that applied to 7.1.1, 
apply here as well. Sea surface temperature charts based on 
ship observations are routinely prepared and published by the 
Naval Oceanographic Office and the Fleet Numerical Facility. 
The National Oceanic and Atmospheric Administration also 
supports a data buoy system which continuously measures ocean 
parameters. Recently, airborne infrared radiation detectors 
have been used by the Bureau of Sport Fisheries and Wildlife 
to prepare temperature charts along the Atlantic and Pacific 
coasts . 


NOAA has plans to socn include thermal sensing in its 
ITOS satellite series. 

Non-Federal Activities 


Temperature charting is also undertaken by foreign 
governments, primarily the Japanese, as an aid to their 
fisheries management. Several thousand ship observations of 
sea-surface temperature are available each day from the 
Northern Hemisphere. Distribution of observations is not 
homogeneous, most observations being made along major shipping 
lanes. Accuracy of the data is not high. Further, individual 
fisheries occasionally do t’*';ir own infra-red airborne mapping, 
but this is not common and the area of coverage is very 
1 imited . 


A-10 



RMF No 


I 1 

1 : 


. 7.1.2 

Functions of Remote Sensing 

Remote sensing through IR imagery will provide con- 
tinuous thermal contour maps not available through ship 
sampling. Area coverage and frequency will greatly increase 
to an extent presently impossible by any other means. Greater 
accuracy will be available than is presently attainable. 

Economic and Technical Models for Estimating Benefits of 
Remote Sensed Data 



B nefits from knowledge of the thermal contours of 
the surface will add greatly to our weather prediction 
capabilities. The temperature of winds travelling over the 
ocean surface is greatly influenced by the temperature of 
that surface. Almost all of our weather originates over the 
ocean surface. (See RMF 6.2.3). Ocean environmental inform- 
ation« temperature being a rain factor here, leading to 
improved and longer-range marine environmental prediction has 
had estimated annual values of $600M* to y2 billion.** 

Benefits will also accrue in the fishing industry 
sector. Thermal mapping will give information as to fish 
availability, greatly cutting down search time and costs. 
Although there a. e some fisheries that could use this informa- 
tion now, the main one being the tuna industry, many fisheries 
are so intensively fished that this added information will 
not be of significant benefit. Thermal information will come 
into pla/ in the near future. As demand for food increases, 
the demand for fish will also increase, bringing into use more 
marginal fisheries. These fisheries have little known about 
them and thermal contour mapping will contribute greatly to 
the speed with which they become productive. 

As illustrated in Figure 3, extensive thermal 
mapping will not greatly affect the supply curve at the 


* Cost Bene-’^its for a National Data Buoy System , an essay. 
Travellers Research Center, October 1967, Prepared under 
Coast Guard contract TCG - 16790-A 
** Economic Benefits from Oceanographic Research , National 
Academy of Sciences - National Research Council, 
Publication 1228, 1964. 
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existing demand levels. But, given a growing world population 
and growing world need for food, as demand for fish increases, 
such mapping will be an important tool in locating new areas 
where the probability of finding fish is highest. Such mapping 
is an increased capability which yields no returns now (at 
least, as applied to this RMF) , but will help in reducing costs 
in future fisheries. The benefits in the form of reduced costs 
are represented by the shaded region in Figure 3. DD is 
current demand; represents projected future demand. SS 

is the industry supply with such maps. Due to the increased 
capabilities, the public will receive greater quantity 
(Ql to Q 2 > at lower prices (Pj to p 2 >-* 

In order to reach a quantitative estimate of the value 
of this information one could do an equal-capability analysis 
assuming the demand were sufficient to have to oceans mapped 
at present by aircraft. Some of what was said above was an 
attempt to illustrate that sufficient demand for such activity 
is present. Were the oceans to be mapped, a reasonable demand 
level would be at least once every two months or six times a 
year. The area of coverage should be an area of the Pacific 
of at least three times the size of the United States. Mapping 
some of the Atlantic and the Gulf of Mexico would also prove 
valuable, but we will limit our area to three times the area 
of the U.S. or 10,000,000 square miles. At a demand level of coverage 
of once every two months this is 60,000,000 square miles per 
year. Average cost of U-2 coverage is $1.27 per square mile.** 
Thus high altitude aircraft coverage of the proposed area 
would cost $76. 2M. Using the marginal cost of processing 
55 of $.048 per square mile*** for satellite imagery, this area 

could be covered at a cost of $2.8M, giving a cost savings 
of $73. 4M. Different benefits at different demand levels 
are summarized in Table 6. It should be pointed out 
that the estimates for high altitude aircraft costs were for 
land-cover. Going over the oceans would mean being further 
X from home bases and, in all probability, higher costs. Therefore 


* Benefits come from increased producer rent and increased 
consumer surplus. Refer to Section 2.1 of the Source 
Document . 

** This is based on figures from "The Rcle of ERTS in the 
Establishment and Updating of a Nationwide Land Cover 
Information System" (DRAFT) , ECON report prepared for 
NASA, 5 August 1974, 111-19. 

*** Ibid. 
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the estimate of $1.27 per square mile is biased low and the 
derived benefits are conservative. 

Current ERTS Activities 


The present ERTS satellites are not equipped with 
thermal infra-red sensors but experiments fiom high-altitude 
aircraft indicate that such imagery will be both useful and 
accurate in measuring sea-surface temperature. Research has 
shown that the remote sensing of thermal emissions sensitive 
to temperature gradients of 0.5 degrees centigrade is possible 
by infra-red sensors.* 

Estimate of ERTS Economic Capabilities 

ERTS-1 does not contain a thermal infra-red imager, 
nor will ERTS-B; however, an operational future ERS satellite 
system could have this capability. Benefits outlined here will 
be captured by the NOAA ITOS satellites until such an operational 
ERS system is flown. Such a system is expected to have about . 
three times the resolution capability of the ITOS satellites 
and will yield significant benefit, ($73. 4M to $220. 8M) as 
outlined above. 


* Lopik, J.R., Pressman, A.E., Ludlum, R.L., "Happing 
Pollution with Infrared", Photogrammetric Engineering , 
Vol. XXXIV, No. 5 (May 1968), pp. 561-564. 
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Figure 3 


Benefits fron Re-.aotely Sensed 
Thermal Mapping with Projected 
Increased Demand for Pish 


r 


Tahla 6 


Benefits 


Cost-3onofit ($M) 


Cost of high altitudi R/C 


Cost of rcr^te sensed data 


Benefit (cost savings) 


froa Vn-er7>al Remote Sensing of the Oceans 


Dsiaand Level (coverages per year) 


6 

9 

12 

15 

18 

76.2 

li-1.3 

152.4 

190.5 

228.6 

2.8 

4.3 

5.8 

7.2 

8.6 

73.4 

110.0 

146.6 

183.3 

220.8 
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XAPPTXf: OCEAN ICi: ANO I'OLAft CAV3 
^ H q n c .1 (• s 

Detecting sea ico in shipping zones presents possibilities 
ior avoiding loss of ships, freight, and lives- Mapping clear 
channels within ice fields can save many shipping hours and de- 
crease shipping costs. Economic exploitation of Alaska v/ill re- 
quire increased shipping ir. -Arctic waters, demanding increasingly 
accurate ice-condition forecasts. The safety of offshore struc- 
tures and pipelines depends on the depth and distribution of ice 
groupding. Shipping will be guided by the presence or absence of 
b'.iTiiers to onshore movements of ice. (See Ri-il 8.1.1 in Vol X for 
navigation benefits.) 

Several scientists have pointed out that because of the 
ccitical effect of sea ice on the heat balance of the Arctic, the 
amount of ice may be an important factor in the climate of the 
h'orcha.rn ne.o.isphere . * Fletcher states that the seasonal patterns 
of surface heat exchr.nge over oceanic regions, v»hich are directly 
1 elated to ice distribution, are the most important factors to 
monitor in both the Arctic and Antarctic.** Such heat exchange ' 

is greatly affectel by the dynamic movement of the Arctic polar 

cr.p, v?hich can move as much as 75 km in one day.*** F' rther, 

cracking of sea ice can also give insight into ocean currents. 

Naval defense operations and .search and rescue are also 
benefited by accurate !:nov/lcdg e of sea ice. 

Studie.s are also underway which show the cost-effective- 
ness of towing icebergs north from Antarctica as an alternative 
sor.rce of fresh water. 

i’ ad era I Government Activities and Responsibilities 

Sea ice reconnaissance nov/ conducted by HAVOCEANO provides 
information for ship routing forecasts and for scientific in- 
vestigations which require a knowledge of the areal and seasonal 


* Comnittoo on Polar Research, 1970: Polar Re s earch: 7> Survey , 
National Research Council, National Academy of Sciences, 
Washd.ngton, D.C. 

** Fletcher, J. 0., 1968: "The Polar Oceans and VJorld Climate", 
Proceedings of the Long-Range Polar Objectives Conference, 

U.S. Den.trtment of Transportation, Washington, D.C. 

Sherman, b. V/., 197.1: "Remote Sensing Oceanography , Inter- 

national Workshop on Earth Resource.s Survey Systems, Nation- 
al Aeronautics and Space fidmin istration , Washington, D.C., 
p. 101. 
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distribution of sea ice. Information on iceberg location is also 
received by Nimbus and ITOS. The 0. S. Coast Guard also makes 
ice surveys. In addition, there have been several polar expedi- 
tions, partially funded by the government. 

Non-Federal Activities 


» 




Ice detection and monitoring is done by governments of 
many northern countries, including Canada and the Scandinavian 
countries. Canada in particular has made several studies about 
ice in connection with ship routing. Commercial ships report 
sea iceberg sightings and many are equipped with sonar and radar 
for sea ice detection. 

Functions of Remote Sensing 

Any past quantification of this information has required 
the use of slow and costly methods. As early as 1966, Fletcher 
stated that the "observational barrier" in the Arctic was crumb- 
ling primarily under the impact of satellite observation systems.* 
Information previously unobtainable is now available from remote 
sensing. Satellites can reach over areas prohibitive to even 
aircraft sensing. In addition, the high degree of overlap of 
successive orbits makes satellites particularly appropriate for 
high latitude studies. However, sensing is prohibited by the 
high probability of cloud cover and the long period of darkness 
in these areas. 

Economic and Technical Models for Estimating Benefits of Remote 
Sensed Data 


The primary quantifiable benefit which accrues from 
remote sensing is that of improved ocean routing through sea 
ice fields. See RMF 8.1.1, Vol X. 

Current ERTS Activities 

Principal investigators in this field are; 

James C. Barnes 

Environmental Research and Technology 
429 Marrett Road 
Lexington, Massachusetts 02173 
617-861-1490 


Fletcher, J. O., 1966; "Forward", Proceedings of the 
Symposium on the Arctic Heat Budget and Atmospheric Circu- ' 
lation. Memorandum RM-5233-NSF, the RAND Corporation. 
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Dr. John L. Hult 

The RAND Corporation 

1700 Main Street 

Santa Monica, California 9040b 

213-393-0411 

William R. MacDonald 
Topographic Division, 0. S. G. S. 

National Center, RM 2A 420 

Mail Stop 515 

Reston, Virginia 22092 

Dr. Erkki Palusuo 

Institute for Marine Research 

Tahitorninkatu 2 

Helsinki 14, Finland 

635-092 

G. D. Sharma 

Institute of Marine Science 
University of Alaska 
Fairbanks, Alaska 99701 
907-279-8528 

Albert Don Super, Com. 

International Ice Patrol 
Bldg. 110, U.S. Coast Guard Base 
Governors Island, New York 10004 
212-264-4799 

Analysis of ERTS-1 data indicates that sea ice can be 
identified in all spectral bands because of its high reflectance. 
Considerable information on ice type and ice surface characterise 
tics can be obtained. Although sea ice and clouds have similar 
reflectances, methods have been developed for easy differentiation 
between them. ERTS-1 provides superior iceberg citing to Nimbus 
or ITOS because of its higher resolution. 

The following information has been extracted from MSS 
images in conjunction with field data:* 

(a) surface distribution of suspended matter, temperature 
and salinity along the coast 


Barnes, P. W. and Reimnitz, E., "New Insights into the 
Influence of Ice on the Coastal Marine Environment of the 
Beaufort Sea, Alaska", Symposium on Significant Results j 

Obtained from ERTS-1. NASA, March, 1973, p. 1309 
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(b) coastal current directions from grounded ice and 
ice-distribution patterns 

(c) determination of ice-movement patterns from 
successive overlapped images 

(d) correlation of grounded ice with topographic highs 
Estimate of ERTS Economic Capabilities 

Although we realize that information received from ERTS 
will hjlp in eventually determining optimum locations for offshore 
structures in the Arctic and will lend much information about heat 
transfer, these benefits cannot be quantified at present. 
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MONITOR OCEAN FOOD SUPPLY 
Rationale for Benefits 


Good estimates of fish supply are essential for fisheries 
management to avoid harvesting beyond maximal sustainable yield 
levels. Monitoring plankton and sea vegetation areas are important 
from the aspects of determining environmental effects from man 
and nature in these areas and determining future fields for food 
harvesting. Beyond the use of sea vegetation for food, it is also 
being used as an energy source by burning it. 

Federal Government Activities and Responsibilities 

The HARMAP (Marine Resource Monitoring, Assessment, and 
Prediction) program of the National Oceanic and Atmospheric 
Administration is the principle source of information on fishery 
stocks. Data from MARHAP and related biological and ecological 
studies are utilized to predict changes in abundance and distri- 
bution of fish and shellfish stocks, and to identify and predict 
man-made effects on the marine ecology and fishery stocks. State 
and federal officials require this resource information for 
decisions affecting domestic and international allocation, con- 
servation and management. Commercial and sport fishing interests 
also use the information to determine where to fish and how to 
invest funds in new equipment. Funds allocated for this program 
in FY 1974 are $6,619,000. 

Under 15 USC 313 and 16 USC 742, the Secretary of Commerce 
and the Secretary of the Interior, respectively, are to conduct in- 
vestigations on the availability and abundance of fish resources. 

In addition, the Secretary of the Interior is required to make 
investigations of whether ary and what diminution in the number 
of the food fishes has taken place (16 USC 744) . 

In addition, there is the Marine Mammal Protection Act of 
1972 (16 USC 1361-1407) which requires NOAA to regulate activities 
for the protection and management of marine mammals as resources 
of great esthetic and recreational value as well as resources of 
economic significance. For this activity NOAA has been appropri- 
ated $1,990,000. The Bureau of Sport Fisheries and Wildlife also 
participates in this activity. 

Non-Federal Activities 


Other national governments,, particularly Japan, are in- 
volved in activities to determine the size of their fisheries. 
Private fisheries management also obtain accounts of their fish 
supplies . 
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Functions of Remote Sensing 

The detection of fish and the given environmental condi- 
tions in which a particular species of fish is most likely to be 
found have been shown to be amenable to remote sensing applications 
in several studies.* Studies cf the direct detection of fish 
include spectrometer measurement of fish oils, photography of 
sbhooling fish for behavioral analysis, spectral and fluorescent 
properties of fish, and bioluminescence displays resulting from 
excitation of light producing plankton by the mechanical motion 
of swimming fish. Remote sensing allows for coverage of more 
area than by ship at comparable costs. 

Economic and Technical Models for Estimating Benefits of Remote 
Sensed Data . 

Were satellite sensing systems able to spot schools of 
pelagic fish, it would reduce the amount of activity undertaken ‘ 
in the MARMAP program. Spotting of seaweed and kelp might be 
beneficial in the future if harvesting of ocean vegetation becomes 
a profitable venture. At present, there is enough quantity at 
known near-shore locations to make this spotting economically in- 
signif icant . 

Current ERTS Capabj lities 

At present, ERTS-1 has not demonstrated sufficient resolu- 
tion to achieve any of the previously mentioned functions with 
the exception of a limited amount of fish oil detection. Functions 
previously mentioned are presently possible from aircraft. ERTS-1 
has shown abilities at locating potential fish areas through in- 
ferred thermal mapping and plankton detection, but these activities 
would not contribute toward assessing ocean food stocks. 

Estimate of ERTS Economic Capabilities 

From the above considerations, we estimate zero economic 
benefit from an ERTS-like ERS system in this RMF. 


"Oceanography from Space", Woods Hole Oceanographic 
Institution Ref. No. 65-10 (1965). 

"Oceanography and Meteorology", Report No. DAC-58121, 
Control No. NASA-21064, Douglas Aircraft Co., Missile 
and Space Systems Division, Huntingdon Beach, California, 
(1968). 

"Final Report on the SpaCe/Oceanographic Study". General 
Electric Co., Missile and Space Division, Phila., Pa., 
(1967) . 


A-20 


i 




RMF No . 7.3.1 

MONITOR TIDES AND CURRENTS JN COASTAL WATERS 
Rationale for Benefits 


The single most useful body of data that one could 
assemble concerning an estuary system would be information from 
which a realistic model of water movement could be developed 
for the system.* Almost all else that occurs in the system is 
controlled by circulation or is strongly related to it. The 
causes of water movement, such as tides and currents, have been 
delineated. The integration and correlation of the causes of 
water movement in an estuarine system are complex problems 
which have been adequately solved for only a very few simple 
situations . 


The major circulation feature of the Gulf of Mexico 
is the Loop Current. This flow enters the basin as a well-' 
formed western-boundary current through the Yucatan Straits. 

It penetrates into the gulf to a varying latitude before it 
exits through the Straits of Florida. Transporting vast 
amounts of heat, salt and momentum, the current significantly 
affects circulation on the shelf, local fisheries, marine 
transportation, and is thought to be associated with hurricane 
intensification. 

Federal Government Activities and Responsibilities 

The National Oceanic and Atmospheric Administration 
regularly makes marine boundary surveys which consist of the 
demarcation, delineation, and graphic portrayal of the high and 
low water tidal basins. All NOAA vessels assigned to hydro- 
graphic surveys are equipped with portable tide gages. NOAA's 
data buoy system provides regular information about currents. 
NOAA was allocated $2,258,000 in FY 1974 for coastal mapping 
and marine boundary surveys. Additionally $356,000 is spent 
on estuarine circulatory observations and predictions. Under 
33 use 883a and b, the Secretary of Commerce is authorized to 
conduct tide and current observations. 

Further, the Army Corps of Engineers engages in 
extensive port-improvement activities (see Table 7) . 


* Bowker, D.E., et al, "Correlation of ERTS Multispectral 
Imagery with Suspended Matter and Chlorophy 11-a in Lower 
Chesapeake Bay," Symposium of Significant Results Obtained 
from ERTS-I, March 1973, NASA, p. 1291. 
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For this purpose, they tiiust have detailed information on harbor 
tides and currents. 

I Son-F ode r a 1 Activities 

Individual coastal states have programs for monitoring 
coastal processes for the purpose of upkeep of local recreational 
and commercial activities. 

Functions of Remote Sensing 

Satellite systems with sufficient resolution would 
be able to study coastal currents and tides on a global basis. 
Such studies are possible only on local basis at present. 

E conomic and Tec h ^i cal Models for Estimating Benefits of Remote 
Sens ed Da ta 

Were a satellite system to. have sufficient resolution 
and sufficient frequency of coverage, predictive models for 


T;;blo 7 Arr.\y Corpd of Engir.esrj 

Projects for navigation Improveasnt 

Status ol MavlgafJon 
.Tr.i{Tovii?Oi;t Projects 

number of 
Pro j acts 

Total EKtiM.ittl 
I’odorfil Costy 
$ thousands (1973) 

Prci-Constructloa Planning Racuired 
Planning Ccr.pl&to 

13 

342,471 

No Pre-Construstion Planning Required 


28,283 

Pre-Cons trucuion Planning Under-fay 

26 

. 573,749 

Pre-Cons :r action Planning Hot Started 

40 

1,106,345 

Planning Nev? Starts 

3 

50,220 

Total 

85 

2,101,07« 
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movasnenf. of coastal and near.-^horo structures might be possible. 
With .suc?i ;;iodel.s, iiios. -efficient prevention.^ against erosion 
would be more likely .and materials and time would be save'.. 

Harbor Circulation information from remote sensing 
could reduce the study activities done by the CE signif icant.ly . 
An analysis of this cost-savings has not been pursued in this 
report . 

Current ER TS Activities 

Coastal circulation analyses have been used in plan- 
ning sites for ocean outfalls. A "wealth" of information has 
been derived on current direction and relative velocities 
from variations in turbidity patterns.* An illustration of 
how ERTS imagery can show river/estuarine mixing is shown in 
Figure 6, page A-48. 

Estimate of ERTS Economic Capabilities 

Prom the above considerations, v;e estimate zero 
benefits from an EUTS-like ERS .system in this area. 


f 




* Hunter, R.E., "Di.s tribution and Movement of Suspended 

Sediment in the Gulf of Me.xico off the Texa.s Coast," S y m- 
po.s i u tn o f Sign i Cja n t Resu It.^ Obtained from E R TS-1 , March 
1 9 7 3 , " HA S A , p7 ”l 3^4 5 
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MONITOR THE MOVEMENT OF THE MAJOR OCEANIC CURRENTS 
Rationale for Benefits 




Large masses of warm and cold water are carried Into 
and through sea areas of different temperatures by ocean currents > 
thus greatly affecting heat transfer and weather over the oceans. 
The water/alr Interface Is particularly dynamic over these 
current areas. Knowledge of currents and their seasonal changes 
will add greatly to long-range weather prediction models. Marine 
life Is carried along by these water movements, sometimes an 
essential part In the life cycle of sea organisms, soretlmes 
destructive to whole marine communities. Long distance ocean 
shipping employs Information on currents In routing. While 
there exists general knowledge on current locations, not much 
Is known about speed and seasonal variations. 

Federal Government Activities and Responsibilities 


The Naval Oceanographic Office undertakes ocean surveys 
by which they determine several ocean parameters, including 
current direction and speed. The National Oceanic and Atmospheric 
Administration has similar operations. 


Functions of Remote Sensing 


Again, remote sensing is particularly i 
covering areas where there is little activity, 
taking place. Another important function of sate! 
the use of IRLS (Interrogation, Recording, and Loc 
or DCP*s (Data Cvjllection Platforms). These buoys 
pllsh many of the activities which previously requ 
vessels. The IRLS offers contiruous monitoring of 
and their information can be transmitted line-of-s 
satellites . 
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Economic and Technical Models for Estimatiag Benefits 
of Remote Sensed Data 

It is difficult to find any direct benefits from 


sensed current information, 
efficiency of IRLS improves 
for relaying data. 


As the development and cost- 
satellites will be important 


remote- 

features 
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Current ERTS Activities 


Presently ERTS has been shown effective in measuring the 
boundaries of major currents*: 

1. The cyclonic edge of the Loop Current tends to concen- 
trate surface marine algae which appears as a bright lineation 
marking the edge of the current in ERTS MSS Band 6. 

2. The boundary area also concentrates chlorophyll-bearing 
organisms which can be observed as a shift towards the green 
recognizable in MSS Band 4. 

3. A third observation is the usual change in the sea state 
across the boundary. It is not uncommon for the sea state to 
increase from one to two meters when crossing into the current. 
This increased st.a state can be detected because of the higher 
reflectance when white-caps are present. The total reflectance 
of water with white-caps is estimated to be 270% higher than 
without white-caps. 

4. With the introduction of thermal infrared, currents will 
be easily detected due to the changes in temperature across 
current boundaries. However, temperature differences correlate 
highly with chlorophyll concentration, so much of the temperature 
changes can be inferred from chlorophyll measurement. (See 
Figure 4) 

Estimate of ERTS Economic Capabilities 

We assign a value of zero to benefits for an ERTS-like ERS 
system in this area. 


* Maul, G.A. , "Remote Sensing of Ocean Currents Using ERTS 
Imagery," Symposium of Significant Results Obtained from 
ERTS-1 , Vol. I, March 1973, NASA, p. 1367. 
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Figure 4 Surface Temperature Trace (upper) and Surface 

Clilorophyll-A Profile (lov^er) Across the Loop Current 
Front and into Key Viesu Harbor. 
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Rci t i o a a 1 o f or B 3 vi o J its 

Fishing has always bev-n an econoini co 1 ly laarginnl cn" 
terprise. Fishing in many parts of the world is not much dif- 
ferent today than it was hundreds of years ago and, although 
yield per man-year has increased over the years, fishermen are 
still hunting and not farming fish. 

Most of the capital in a modern fishery is in vessels, 
and it must be steadily employed to earn its rent. As vessel 
investment is the large end of the business, the trick of suc- 
cessful modern fishing is to cut down on <.ish locating and 
running time as much as possible and keep the capital (the 
vessel) on top of the fish every hour and day that can be 
arranged . 

The fishing industry is a volatile one, easily and 
significantly affected by changes in ocean parameters such as 
temperature, turbidity, salinity, currents. For ocean fish 
such as tuna, a change in ocean circulation may, and frequently 

does, shift the center of fish avtiilnbi lity by 2,009 miles.* 

It depends on v/here the fishermen are as to whether this re- 
sults in a "booni" or a "bust”. And, if they are caught in the 
center of population with only tv/o vessels, they still have a 
"bust". 

Thus, what is important about new information is the 
extent to which it can contribute to predictive models of ocean 
parameters. Fishing people are primarily interested not in 
the condition of tlio sea, bat in the deviation of the ocean 
from a mean state. It is known how fishing v/ill be under cer- 
tain conditions. What needs to be known is hov/ those condi- 

tions will be tomorrow, next day, next month, and, for capital 
investment purposes, in years to come. 

Yet, not only is the increasing efficiency of fish 
harvesting important, but so is the serious consideration of 
what is the maximum .sustainable yield attainable in fisliery 
areas. Bensting productivity of fishing vessels eopardi xos 


* 


Stc!venson, U.E., "The 200-Mile Fishline", Oceans from 
Space , 1969, CfUlf Publishing Company, Houston, p.29. 
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the continued profitable life of a fishery through the threat 
of overfishing, unless a strong nanagenent authority exists. 
The potential for overfishing is stinulated by an econonics 
which offers incentive to overfish to the fisherman who has 
little responsibility for Mnageaent. “It is not the husband- 
man who would kill the goose that lays the golden egg, but the 
hunter."* We need information on present and future produc- 
tivity of our important fisheries. So we are faced with not 
only an efficiency problem, but also an institutional and 
political problem. 

Further difficulties exist. Fish protein will have 
an increasingly important role as a nutritional source in the 
world. Fish protein concentrate (FPC) , the cheapest source of 
protein available (see Table 8) in 1972, was sent to foreign 
countries in order to combat malnutrition, but its use was in- 
hibited in the U.S. due to Food and Drug Administration regu- 
lations that it not be sold in quantities greater than one 
pound. Thus, the efficiency of production and marketing is 
hurt, driving up the cost. Tastes in consumers make a pound 
of protein, derived from prime blue fish tuna, three hundred 
times more expensive than that derived from anchovies.** 



* "A Report To: The President and the Congress", The National 
Advisory Committee on Oceans and Atmosphere, First Annual 
Report, June 30, 1972. 

** Peruvian anchovies bring the fisherman $ 10/ton. Japanese 
fishermen earn $3, 000/ton of tuna. The protein content 
per pound for the two fish is about the same. 
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Fish will become an increasingly more important source 
of food in the future. Animal protein necessary for efficient 
meat and egg production can be provided most cheaply by fish 
meal. The yield of ocean fisheries has increased in the past 
20 years at a rate considerably greater than the rate of in- 
crease of the human population or the rate of increase of other 
food production. Demand is expected to grow. Resources are 
available in the ocean to meet it. But competent management is 
essential and it needs accurate and improved information to 
make it competent. 

Federal Government Activities and Responsibilities 

The National Oceanic and Atmospheric Administration 
and The Bureau of Sport Fisheries and Wildlife engage in com- 
prehensive activities in this function. NOAA's HARMAP program 
contributes greatly in this area (see RMF 7.7.1). In addition, 
NOAA has been allocated 

e $8,435,000 for State-Federal fisheries management, 

• $5,156,000 for Anadromous fisheries restoration 
and enhancement, 

• $2,741,000 for fishery product technology and 
gear development. 

The BSFH has been allocated $18,663,345 for management and im- 
provement of fishery resources. 

Legislation for these activities exist under the Com- 
mercial Fisheries Research and Development Act of 1964 (16 DSC 
779a) and the Fish and Wildlife Acts of 1947 (16 USC 758a) , 

1949 (16 USC 759), 1950 (16 USC 760a), and 1956 (16 USC 742). 

In addition, there are the Central, Western, and South Pacific 
Ocean Fisheries Resources Development Act (P.L. 92-444) and the 
High Seas Fisheries Conservation Bill (HR-4760 and S-1069) . 

Due to the increasing complexity of fishery negotia- 
tions brought about by the rapid advance of technology, the ex- 
pansion of foreign deep water fishing fleets and the increase 
in world-wide demand for fishery products, the United States 
is required to maintain continued attention and expertise in 
this area. During FY 1975, special attention will be given to 
maintaining maximum protection for American fisheries interests 
under existing international mechanism, pending results of the 
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L.. 1 W of the Sea (LOS) Confeireiico fvom wliich possible rnodifiua- 
tionn from intern:i;: ‘-onal lav/ and fisheries jurisdiction may 
eHorgj . 

There ara eight comnissions establisJxed by interna- 
tional conventions with various management authorities. Table 9 
is a listing of commissions currently active and their princi- 
pal areas of concern. 

Finally, the terras of 16 USC 1191-1194, October 14, 
1966, established the contiguous fisheries sone and support 
activities v/ithin the zoie in return for certain preferential 
rights for American fishing interests on the high seas adja- 
cent to our coastal areas and for foreign abstention from 
fishing for some species in certain areas. Table 10 is a list 
of 11 current bilateral agreements. 



I 
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va'jl., la : Current American Bilateral Fi 

Agreeman ti? 

uhing 

IW 

Area of Concern 

Expiration Date 

Canacia 

Reciprocal Fishing Agreeasnt 

April 1974 

Japan 

Fisheries Agreement 

Dr-cenber 1974 

Japan 

Eastern Bering Sea and Tanner Crab 
Agreement 

December 1974 

Poland 

Middle Atlantic Agreement 

June 1975 

tonauin 

Fisheries in western region of niddle 
Atlantic 

December 1975 

Sout'i Kors;a 

Cooperation in fisheries 

Decenbor 1977 

U . S . s . r. . 

Fisheries Agreement relating to gear 
conflicts in fishing operation in Morth 
Pacific and Bering Sen 

Februeary 1975 

0 . s . s . . 

.'iidJle Atlantic Agrecnent 

December 1974 

u . s . s . ;i . 

Eastern Bering Sea King and Tanner Crab 
Agreennn t 

February 1975 


Contiguous fishing zone 

February 1975 

mM 

Claims resulting from damage to fishing 
vessels or gear 

Fcbrueiry 1975 


Non-Federal 


Activit ifjs 


Various educational institutions are studying fish- 
ciries management. In addition, scvei'al states provide limited 
mcinagement functions and research and development studies for 
th.e improvement of their fisheries. 


A-31 






I 



RMF No. 7.4.1 

Functions of Remote Sensing 

Remote sensing provides the possibility for improving 
fish harvesting through two steps: (1) by providing correlation 
data between fish catch and ocean parameters such as depth, 
color, temperature, and turbidity, and (2) by providing input 
for models used to predict these parameters. 

If fishery catches and locations can be determined on 
days of satellite overflights, we can correlate this informa- 
tion with data received from space and we can find, for example, 
that tuna might be found within a temperature range of 22-25**C 
with a probability of "a" and within a temperature range of 
11-22®C with a probability of "b" . Further correlation co- 
efficients can be derived for all measurable parameters and 
areas of high catch probability can be determined. 

In conjunction with weather data, satellite oceano- 
graphic data can be utilized in forming and improving predic- 
tive models of ocean parameters. It is these models which will 
be of greatest value to fishermen, but such models will be 
complex and currently are quite a way from attaining sufficient 
accuracy for operational use. 

However, such information will not be of significant 
value for existing high-efficiency fisheries, such as the 
menhaden fishing in the Gulf of Mexico. Remote sensing also 
has very limited application to fishery management, where the 
important variables are what is the existing stock and how it 
is changing. 

Economic and Technical Models for Estimating Benefits 
of Remote Sensed Data 


Estimating economic benefits accruing from satellite 
data to fisheries is very difficult. There are almost no 
studies which have tried to improve catch efficiency using 
such data. Estimates have been made that accurate chlorophyll 
and temperature mapping have the capability to reduce search 
costs by 30 percent.* 


* Useful Applications of Earth-Oriented Satellites : Ocean - 

ography , 1969, National Academy of Sciences, National 
Research Council, p.50. 
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However, due to the highly competitive aature of fisheries and 
the inaccessibility of their figures, no close estimate of 
their search costs are available. Guesses at search costs 
range anywhere from several dollars per ton of fish caught to 
one-half of the price received for the fish. 

The tuna industry appears to be one where remotely- 
sensed information can be well-used. It has been estimated 
that a 50% reduction in search time, combined with a 25% in- 
crease in catch due to better information, would yield annual 
cost reductions of about $12 million and a decrease in fleet 
investment of $6.4 million.* 

Current ERTS Activities 


Several studies correlating ocean parameters obtained 
from ERTS data with fish catch have proven successful. Signi- 
ficant correlation has been found between menhaden fish and 
salinity, water color, and depth shown on ERTS imagery. 

Principal investigators in this area are 


Paul M. Maughan 
Earth Satellite Corp. 
1747 Pennsylvania Ave.NW 
Washington, DC 20006 
202-233-8112 


William H. Stevensen 
Nat. Marine Fisheries Svc. 
Mississippi Test Facility 
Bay St. Louis, MI 39520 
601-688-3650 


Estimate of ERTS Economic Capabilities 

Although it seems evident that significant benefits 
will accrue to the fishing industry from ERS data, we are un- 
able to assign a firm figure to these benefits. This is be- 
cause operational use of ERS data has not yet been demonstra- 
ted and probably will not be demonstrated until reliable ocean 
parameter prediction models have been formulated. 


* Norton, U.J., "Some Potential Benefits to Commercial 

Fishing Through Increased Search Efficiency, A Case Study 
- The Tuna Industry", prepared for the Geological Survey 
of the U.S. Department of the Interior, January 1969. 
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OPTIMIZE OCEAN PLANT FOOD HARVESTING 
Rationale for Benefits 


The oceans represent the largest source of protein 
known to man. As compared to land yield statistics for grains 

---1000 pounds per acre wheat, 3000 pounds per acre hay the 

comparable non-farmed annual yield of zooplankton in the Long 
Island Sound is estimated to be 7800 pounds per acre.* This 
does not even include vegetation, whose value is potentially 
enormous. Seaweed is presently being harvested offshore 
Japan and Australia, and to a small extent in the United 
States. The harvest of algae such as kelp, agar, and Irish 
Moss reduces the organic wasteload in coastal areas which con- 
tribute to oxygen consumption and the recycle of excess phos- 
phorus and nitrogen. Algae harvesting would help clean pollu- 
ted waters and provide a valuable food product containing 45 
to 50% protein. Alfalfa, containing only 21% protein, sells 
today for $40 per ton. The observed regeneration of the har- 
vested areas is extremely rapid. Some seaweeds are reported 
to grow at rates of 6 inches per day. Large thickly matted 
areas regrew within two weeks of cutting. Further, the in- 
creased nitrogen and phosphate pollution of rivers may increase 
some seaweed production many fold.** 

However, consumer tastes seem to be the major drawback 
in capitalizing in this area. Ocean vegetation is available 
and relatively inexpensive, but the demand is small so far. 

Federal Government Activities and Responsibilities 

At present, there are no Federal activities specifi- 
cally involving this activity. 

Functions of Remote Sensing 

Remote sensing could be used to monitor the health 
and growth of seaweed fields and identify new areas for harvest. 


* McHugh, J.L., "Estuarine Nekton", Estuaries , Washington, 
DC: Publication No. 83, American Association for the Ad- 
vancement of Science, 1967, p.597. 

** Ketchum, B.H., "The Flushing of Tidal Estuaries", Estu- 
aries , op.cit. 
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Economic and Technical Models for Estimating Benefits 
o f Remote Sensed Data 


At present, location of ocean vegetation presents no 
difficulty as such plants are so plentiful; nor does it seem 
likely that over-harvesting could pose a threat to the contin- 
uance of the fields. 

Current ERTS Activities 


ERTS has demonstrated the ability to detect chloro- 
phyll-a which infers the existence of ocean vegetation. 

Estimate of ERTS Economic Capabilities 

Due to limited dei|and and great supply, there are no 
likely benefits from ERS satellite system for this function 
in the near future. 
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IMPROVE COASTAL ZONE MANAGEMENT 
Rationale for Benefit 


The coastal United States has always been a very de- 
sirable zone. Its aesthetic and economic value make it an 
area of intensely high, and frequently conflicting, demand. 
Simply because its bounds are limited, it is a pressure 
cooker. Over 70% of the population of the United States lives 
within counties bordei ing the coast, and the major portion of 
the industrial capacity of the Nation is located along these 
same coastlines.* The ocean provides recreation, efficient 
transportation, water for coolants, and a source of waste 
dispersal. Every act done in this area involves a serious 
decision with difficult tradeoffs. 

There is the problem of balancing conservation and 
recreational uses with the equally legitimate needs for in- 
creased power and port facilities. Decisions such as this 
require an appreciation of the state and national interests 
involved, yet they are typically being made at the local level 
without due regard for the total implications of the action. 

Nearshore waters are highly susceptible to pollutants, 
whether direct and intentional or the result of surface and 
subsurface drainage, and most of the species on which our 
fisheries depend are dependent on waters of the coastal area. 

A further problem is the significant erosion that affects much 
of our coast (see RMl No. 7.5.1). The decisions to be made 
are difficult ones and important ones, and better information 
can go a long way toward improving these decisions. 

Federal Government Activities and Responsibilities 

The Coastal Zone Management Act (33 USC 1101) , passed 
in 1972, establishes a basis for a rational program of manage- 
ment and conservation of land and water resources of the na- 
tion's coastal areas in cooperation with the coastal states. 
Twelve million dollars has been appropriated for fiscal year 
1974 for the express purpose of encouraging and assisting 


* United States Congress, House, Subcommittee on Ocean- 
ography of the Committee on Merchant Marines and Fish- 
eries, National Oceanic and Atmospheric Administration 
Oversight, Hearings , 29 November 1972, p.99. 
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states in the exercise of their responsibilities in the coastal 
zone through the development and implementation of management 
programs. The respons ^bilities in this area fall to the Na- 
tional Oceanic and Atmospheric Administration (NOAA) . Addi- 
tionally, NOAA has given $1,400,000 in sea grants for marine 
socio-economic and legal research to help states in their 
coastal zone management. The Army Corps of Engineers also has 
responsibility for upkeep of the shoreline, mostly through 
beach erosion programs. 

Non-Federal Activities 


State and local governments have their own laws gov- 
erning use of coastal areas. Comprehensive state laws and 
agencies in this area have not existed very long and many 
states still do not have adequate management functions. How- 
ever, recent improvements have been made, largely tnrough the 
support and funding provided by the Coastal Zone Management 
Act . 

Functions of Remote Sensing 

Remote sensing provides activities which have great 
use to coastal zone managers. Monitoring currents and tides 
yield information useful for planning waste disposal systems 
and predicting and planning for shore erosion. Significantly, 
satellites provide the possibility of continuous monitoring of 
land usage changes and waste disposal, and surveillance for 
enforcing legislation. 

Economif and Technical Models for Estimating benefits 

The New Jersey Department of Environmental Protection 
has estimated benefits accruing from ERTS-1 to aiding in their 
management functions. These benefits have come in improved 
surveillance and co.:.t reduction. The New Jersey DEP estimates 
$195,000 annually in these areas.* In trying to arrive at po- 
tential national benefits in this area, we wish to find other 

regions similar in population and shoreline. With reference 
to Figure 5, we identify three such similar areas: 


* "Application of ERTS Data to the Regulation, Protection, 

and Management of New Jersey’s Coastal Environment An 

Extension of SR-304 ERTS-1 Investigation", New Jersey 
Department of Environmental Protection and Earth Satel- 
lite Corporation, June 1974. 
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Ma r; s a V • hu s “ 1 1 B Khode 1 2 1 a id 

Now York 

I.OS Angeles San Diego* 

Ob •i.ouoly. there are many other smaller areas than those used 
here witn similar situ.ations to that of New Jersey. Ir order 
to keep estimates consistent, and on the conservative side, we 
limit our extrapolation to these three areas. Agencies with 
equal iurisdi.: tion and authority to New Jersey DEP nay not yet 
exist in these other regions, but it is likely that they are 
soon to arisen given the increasing need for coastal zone reg- 
ulation, and given the stimulus provided nationally through 
the Coastal Zone iJana'.ement Act. 

Current SRTS Activities 


The New Jersey Department of Environmental Protection 
has authority to control major development within the coastal 
area of Hew Jersey. Enforcoment of their regulations must 
deal with two basic situations; 

1. f'.onitoring authorized development 
projects to insure compliance with 
permit conditions. 

2. Detecting clandestine or unauthor- 
ised major land use modifications. 

The Maw Jersey DE? has previously used aircraft photography 
<. :d ground inspectors, however, this was not a satisfactory 
method foe broad coastal coverage. "Comparison of ERTS images 


* Coastal counties of New Jersey: population, 4,041,000; 
shoreline, 1792 miles; 

Coastal counties of New York: population, 11,574,000; 
shoreline, 1850 miles; 

Coastal counties of Massachusetts Rhode It '.and: popu- 

lation, 4,326,000; shoreline, 1903 miles; 

Coastal counties of Los Angeles- — San Diego: population, 
10,439,000; shoreline, 1,100 miles; 

Source; Worl d At las and Ga z eteer , C.S. Hammond & Co., 1966, 
and U-S. Bureau of the Census, U.t. Census of Population , 
1970, Part A. 
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for the period 10 October 1972 through 7 July 1973 have de- 
tected 276 changes. These changes are plotted on 1:24,000 
scale photo maps, which are used to guide field inspectors. 

He have successfully detected changes as small as 2-3 acres."* 

Estimate of ERTS Economic Capabilities 

Extrapolating from information submitted by New Jersey 
DBP to the three before-mentioned areas, we arrive at an esti- 
mate of 4 X $195,000 = $780,000 annually for this RMF area. 

It should be pointed out that this extrapolation is a very 
"loose" procedure; however, we have tried to keep it conser- 
vative enough to insure reasonable accuracy. He will use 
benefits cited by H.J.D.E.P. as a lower bound for our 
estimation. 


Annual Benefits: $780,000 

Increased Capability: ($.19 - .78 million) 




t 


* Hairs, et al, "Application of ERTS-1 Data to the Protec- 
tion and Management of Mew Jersey’s Coastal Environment", 
Earth Satellite Corporation and Mew Jersey Department of 
Environmental Protection, Ninth International Symposium on 
Remote Sensing of Environment , April 1974, Environmental 
Research Institute of Michigan. 
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OPTIMIZE OCEAN SHIPP IKG ROUTES 
Rationale for Benefit s 

Improved shipping routes could yield a higher return 
on investment for ship owners due to decreased crossing times 
and hence an increased amount of shipping destinations over 
time (increased utilization/time) . To the purchaser of this 
service improved routing could mean lower costs and reduced 
transport time. Superior routes could also lead to a reduction 
of ocean accidents, saving raw materials and lives. 

Federal Government Activities and Responsibilities 

The Department of Navy and the National Oceanic and 
Atmospheric Administration are responsible for maintaining and 
updating information which are of use in navigation. 

Non-Federal Activities 

Other national governments and private shipping firms 
support activities which aid in ship routing. 

Functions of Remote Sensing 

Remote sensing has impact here in two areas: improved 
mapping and current detection. Ships frequently have to avoid 
uncertain areas, thus increasing costs. Satellite imagery 
offers an inexpensive way to map these areas and keep updated 
on areas whose conditions are in constant flux, in a way that 
would not otherwise be possible for shipping purposes. Satel- 
‘ , lite imagery would be quite useful because knowledge of the 

entire ocean topography is not necessary; only shallow areas 
(accessible from satellite) need be mapped. Current detection 
is another area where remote sensing would be of use. Al' 
though the major currents are generally known, changes in them 
have not been recorded; satellite imagery affords a means for 
recording these changes. 

Economic and Technical Models for Estimating Benefits 
of Remote Sensed Data 

Benefits from satellite data can be determined by 
finding how much shipping time has been saved from improved 
maps, multiplying by the variable cost per shipping hour and 
subtracting user cost. However, this calculation is very dif- 
ficult at present for several reasons. One, there are few 
areas of major shipping routes where ships detour large dis- 
tances because of uncertain conditions. There are, however, 
many short detours made for this reason. But, summing up all 
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these detours would be a fornidable task. Second, it is not 
known how many of these areas would prove accessible to satel- 
lite mapping due to poor water penetration. Only in some seas, 
such as the Carribbean, is the water clear and the bottom high- 
ly reflective. Further, in only some of the waters chartable 
by satellite will there be sufficient depth for ships to avoid 
detours. Estimates of benefit in this area are, therefore, 
impossible to predetermine.* 

Current ERTS Activities 

Presently, ERTS has been shown to be able to measure 
bottom depth up to 17 meters (see RMF No. 7.1.1). Current 
location detection has also been demonstrated with ERTS 
imagery (see RMF No. 7.3.2). 

Estimate of ERTS Economic Capabilities 

Although an ERTS-like BRS system will provide benefits 
in this area, they are presently unquantif iable . This is due 
to the fact that one cannot predict what areas such a system 
will show to be navigable. Also, an ERTS-like satellite sys- 
tem will be significant in ocean routing as new, presently 
little-traveled, waters come into use. 


* Considerable benefits accrue in ocean shipping from 
monitoring other parameters, such as sea state. Such 
sensing requires advanced equipment, particularly active 
microwave sensors found in the proposed SEASAT satellite 
system. For an in-depth analysis of benefits in this 
area, refer to "SEASAT Economic Assessment," a report 
prepared for NASA by ECON, Inc. under Contract 
NASW-2558, October 1974. 
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IMPROVE SHORELINE PROTECTION PROGRAMS 

i 

! Rationale for Benefits 

1 

I Shorelines provide unique areas for recreation and 

I habitation in the United States. Ocean marshlands are complex 

\ ecozones, supporting a wealth of species frequently not found 

' in any other area. Almost one-half of our population utilizes 

beaches for recreation annually. The shorelines also provide 
homes for individuals and businesses. 

However, the existence of these important areas is 
threatened. "Critical" erosion exists on 2,700 of our 37,000 
miles of shoreline; two-thirds of this area is privately owned 
and all of it is under extensive development. "Significant" 
erosion affects over 40% of our total shoreline. Ironically, 
much of this erosion is traceable to man-made developments.* 

Federal Government Activities and Responsibilities 

The United States Army Corps of Engineers is the pri- 
, mary agency active in this area (see Table 14). They are 

1 called in, usually by state agencies, to study and design 

features to impede erosion. Comprehensive legislation for 
this activity is contained in the Coastal Zone Management Act, 

33 use 1101. 

Non-Federal Activities 

States request the assistance of the Corps of Engi- 
neers and frequently they partially fund work done by the Corps. 
Local authorities also engage in limited protection activities. 

Functions of Remote Sensing 

Remote sensing provides the possibility for frequent 
study of coastal currents, nearshore features and littoral 


* "Critical" erosion is that where action to stop it is 
felt justified in the light of economic, safety, demo- 
grapnie, or ecological factors. "Significant" erosion is 
undesirable but efforts to arrest it may not be justified 
in these terms. "Report on the National Shoreline Study", 
Department of Army, Corps of Engineers, August 1971. 


i 
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changes, such as beach erosion. Such information can guide 
the placement, or lack of it, and design of structures used to 
impede erosion and can determine the effectiveness of such 
structures . 

Economic and Technical Models for Estimating Benefits 
of Remote Sensed Data 


The New Jersey Department of Environmental Protection 
has determined that BRTS-1 information has provided annual 
benefits of $75,000 to New Jersey's shore protection program 
in the areas of "processes/analyses" and "funds allocations".* 
Because of similar shoreline type, we feel that similar bene- 
fits can be extrapolated to the Boston Cape Cod area.** 

Clearly, other areas of the entire United States Atlantic 
coast, whose shore is also sandy, could also benefit from ERTS 
information to about the same degree as New Jersey. But, be- 
cause similar studies have not been made for other areas, we 
conservatively limit our extrapolation to the Massachusetts 
area. We will not extrapolate to the West Coast, where the shore 
is largely rocky. 

Current ERTS Activities 

Very much information about nearshore current patterns 
has been derived from ERTS-1 imagery.*** To a limited extent, 
detection of changes in shorelines due to littoral processes 
has also been demonstrated from ERTS-1.**** And, although 
the New Jersey Department of Environmental Protection has 


‘"Application of ERTS Data to the Regulation, Protection, 

and Management of New Jersey's Coastal Environment An 

Extension of SR-304 ERTS-1 Investigation", New Jersey 
^ Department of Environmental Protection and Earth Satel- 

lite Corporation, June 1974. 

**Massachusetts and New Jersey have shorelines of about 
equal length, 1,519 miles and 1,792 miles, respectively. 

***Hunter, R.E. , "Distribution and Movement of Suspended 
Sediment in the Gulf of Mexico off the Texas Coast", 
Symposium of Significant Results Obtained from ERTS-1 , 
March 1973, NASA, p.l345. 

♦‘•★Slaughter , T.H., "Seasonal Changes of Littoral Transport 
and Beach Width and Resulting Effect on Protective Struc- 
tures", ibid . 
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found ERTS-1 data to be quite useful, the Army Corps of Engine 
eers has not demonstrated ERTS imagery to be of great value for 
their purposes. They cite a need for higher resolution (up to 
50 meters) and greater water penetration, which could be accom- 
plished with the addition of a blue wavelength band to the MSS 
imager. * 


Principal investigators in^ this area are: 

Dennis W. Berg 

Engineering Development Division 
Army Coastal Engineering Research Center 
5201 Little Falls Road, NW 
Washington, DC 20016 

202- 325-7125 

Paul R. Carlson 

United States Geological Survey 
345 Middlefield Road 
Menlo Park, CA 94025 
415-323-2612 

Douglas M. Pirie 

San Francisco District 

United States Army Corps of Engineers 

100 McAllister Street 

San Francisco, CA 94102 

415-556-5370 

Fred H. Ruggles 
U.S.G.S., W.R.D. 

P. O. Box 715 
Hartford, CT 0660’ 

203- 244-2528 

Estimate of ERTS Economic Capabilities 

From information supplied by the New Jersey Department 
of Environmental Protection and from using a very conservative 
extrapolation, we estimate benefits of $150,000 annually in 
this area. The N.J.D.E.P. estimate for New Jersey is the lower 
bound. 

Annual Benefit: 

Increased Capability: $.07 - .15 million 


* Miller, G.H, and Berg, D.W. , "An ERTS-1 Study of Coastal 
features on the North Carolina Coast", United States Army 
Corps of Engineers, Coastal Engineering Research Center, 
October 1973. 
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CONTROL OCEAN POLLUTION 

Rationale for Benefits 

Ocean water contamination has effects with which we 
are all familiar, the most obvious of which is unusable 
beaches. Yet, besides the loss of recreation area, pollution 
hurts marine life production. For example, in 1969, one-fifth 
of the Nation's ten million acres of shellfish beds were closed 

due to contamination a loss of 63 million dollars.* Organic 

waste pollution increases the growth of certain algae. Such 
expanded growth dramatically inhibits the productivity of phy- 
toplankton, on which fish populations feed. The same inverse 
relation also holds true for thermal pollution. The United 
States Environmental Protection Agency estimates that 13,055,000 
fish were killed in 1972 due to water pollution.** Most of the 
species on which commercial or recreational fishing industries 
depend are dependent on the waters, wetlands, and bottoms of 

the coastal margin those areas most susceptible to pollution. 

On the other hand, according to some, suspended sediment cur- 
rently is the most serious and detrimental pollutant in all 
water bodies. It is estimated that newly developing areas may 
produce as much as 20,000-30,000 times more sediment than nat- 
ural undisturbed areas.*** 

Federal Government Activities and Responsibilities 

The Environmental Protection Agency and the Coast 
Guard through the Federal Water Pollution Control Act (33 USC 
1151), and the Department of Commerce, through the Marine Pro- 
tection, Research, and Sanctuaries Act (P.L. 93-254), are man- 
dat id to monitor and survey the quality of United States 
coastal waters. Under 33 USC 1151, the EPA is to utilize the 
resources of NASA, NOAA, USGS, and USCG. In this surveillance, 
NOAA is to spend $4,455,000 in FY 1974 for the purpose of 
studying "Marine Ecosystems". 


* Council on Environmental Quality, 1970. Ocean Dumping 

A National Policy. Washington, DC. 

** United States Environmental Protection Agency, Water 

Quality Office, Pollution-Caused Fish Kills, Annual 1972. 

*** "Environmental Curren’. s, 1972, Environmental Science and 
Technology , Vol.6, No. 12, p.965. 
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Non-Federal Activities 


State and local governments also have laws and engage 
in activities trying to inhibit ocean contamination. 

Functions of Remote Sensing 

Satellite imagery provides the opportunity for finding 
sources of pollution. Regular overflights can keep track of 
both the pollution source and also the movement of pollutants, 
thus enabling better enforcement of laws prohibiting illegal 
pollution and better planning of waste disposal areas, so that 
the waste can be optimally dispersed. 

Economic and Technical Models for Estimating Benefits 
of Remote Sensed Data 


The New Jersey Department of Environmental Protection 
has identified several areas, falling within this RMF, in which 
ERTS imagery has been of benefit. For waste disposal monitor- 
ing, they have assigned an annual benefit of $50,000; for waste 
disposal site recommendations, annual benefit of $300,000; for 
circulation analysis, one-time benefit of $200,000; and for 
ocean outfall placement, one-time benefit of $2,500,000. 

Using the same procedure outlined in RMF No. 7.4.3, 
we extrapolate these state benefits to national benefits by 
identifying similar areas in which the same benefits could 
potentially exist. In 7.4.3, we found three areas sufficiently 
similar in size and population to warrant extrapolation. 

Cv rrent ERTS Activities 

ERTS-1 imagery clearly shows approved dumps of waste 
in the New York Bight (see Figure 1 ) and illustrates the rou- 
tine operational use of similar imagery to monitor the location 
of barge dumps to assure compliance with regulations and aid in 
selecting new dump sites. Turbidity patterns shown in ERTS-1 
imagery of the Delaware Bay (see Figure 6) indicate specific 
areas where confluence of currents could result in concentra- 
tion or dispersal of dumped waste. In the Osaka Bay, Japan, 
ERTS-1 imagery has shown that dumped wastes do not disperse 
rapidly, but remain as a stationary or moving mass of water, 
which is ideal for monitoring, even at only eighteen-day in- 
tervals. ERTS has demonstrated the ability to detect acid- 
wastes, sewage sludge, suspended sediment and surface oils. 
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Figure 6 Turbidity Patterns in Delav;are Bay 
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Principal investigators in this area are; 

Andre Fontance 

Institute Francais du Petrole 
4 Avenue de Bois-Preau 
92 Rue Il-Malinaison 
France 

Kantaro Watanabe 
Kyoto Gakuen University 
Kyoto, Japan 

C. T. Wezernak and N. Rolen 

Environmental Research Institute of Michigan 
Ann Arbor, Michigan 

Estimate of ERTS Economic Capabilities 

From the above analysis, we estimate economic benefits 
of an ERTS-like ERS satellite system in this RMF to be 
4 X $350,000 = $1,400,000 annually, plus 4 X $2,700,000 « 
$10,800,000 one-time, "annualized" to $1,080,000. The 
N.J.D.E.P. estimate for New Jersey will be used as a lower 
bound estimate. 

Annual Benefits: 

Increased Capability; .62 - 2.5 million 


A-49 



I 


RMF No . 7.5.3 
MONITOR OIL SLICKS 


Rationale for Benefits 

Approximately 60% of the world crude oil production is 
transported over the oceans; over 2 million tons are spilled 
annually. Despite spill cleanup costs from representative in- 
cidents like Santa Barbara and San Francisco of $4.5 million or 
$4.0 million, only a small percentage was recovered and pre- 
vented from inflicting damage to beaches and the marine ecol- 
ogy. Detection of the spills before they reach shore is the 
only way to reduce enormous environmental losses because oil 
can only be recovered while it is still on top of the water. 

The sooner a slick is detected, the more damage can be avoid- 
ed; also, the more likely that the offender(s) can be pi.jse- 
cuted . 

Federal Government Activities and Responsibilities 

Under the Federal Water Pollution Control Act (33 USC 
1151), the Environmental Protection Agency and the Coast Guard 
have responsibility for monitoring coastal and near-coastal 
water for oil spills. The Coast Guard began an oil spill sur- 
veillance program in the summer of 1973. Surveillance is per- 
formed by six HU-16 aircraft which provide bi-weekly coverage 
of part of the United States coastal waterways and weekly 
coverage of the Great Lakes, 

Non-Federal Activities 

State and local governments keep up general ocean 
pollution surveillance programs. 


Functions of Remote Sensing 


Remote sensing could provide frequent coverage of 
coastal areas and a satellite equipped with an adequate imaging 
system could survey waters and detect oil spills with great 
accuracy. The range of the satellite is greater than that 
available through ships and aircraft. 

Economic and Technical Models for Estimating Benefits 
of Remote Sensed Data 


The Coast 
weekly and most of 
of coverage on the 


Guard covers areas of the ocean coast twice 
the Great Lakes coast once weekly. Areas 
ocean coast include from Portland, Maine, 
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to North Carolina for about 1,000 miles; Southern Florida, 
about 300 miles; and California from San Francisco south, 
about 500 miles.* Total ocean coast coverage is about 1,800 
miles. Total Great Lakes coast coverage is about 1,500 miles. 
Area of coverage is to 12 miles offshore, with areas to 50 
miles offshore surveyed about every 3 weeks. The ocean coast 
(12 miles offshore) is covered 100 times a year (twice weekly) . 
This yields a figure of 1,800 x 12 x 100 = 2,160,000 square 
miles ocean coastal coverage per year. The Great Lakes coast 
is covered 50 times a year. This yields a figure of 1,500 x 
12 X 50 = 900,000 square miles Great Lakes coastal coverage 
per year. In addition, an added 38 miles offshore is covered 
about once every 3 weeks or 16 times a year for a total addi- 
tional figure of 3,300 (total coastal miles) x 38 x 16 = 

2.006.000 for a total coastal coverage of 5,066,000 square 
miles per year. 

This figure bears up reasonably well with dividing the 
Coast Guard's total budget for this activity; $2.68 milli.-'i', 
by their rental cost per hour, $404.31** charged to those who 
wish to have them survey specified areas, yielding 6,’’0Q fi'^it 
hours per year. Their aircraft (HU-16 Albatross) fly ai a 
speed of 125 knots or about 140 miles per hour. It take' two 
passes to cover the 12-mile offshore zone, so each pass covers 
a 6-mile swath 6 miles x 140 miles per hour = 840 square miles 
per hour. Eight-hundred forty x 6,700 flight hours per year = 

5.628.000 square miles. This figure compares closely with 

5.066.000 estimated above, particularly considering that the 
$2.68 million probably includes some overhead. We divide this 

5.628.000 square miles into the yearly budget to arrive at an 
estimate of average cost per square mile of $.476. 

Of this 5,066,000,*** a satellite such as ERTS , in an 
18-day cycle, can cover the 3,300 total coastal miles 20 times. 


* Personal conversation, Lt. Bailey, United States Coast 
Guard Murine Environmental Protection, 16 August 1974. 

** Personal conversation. Ibid . 

*** We will use this figure as our estimate of total square 
miles covered. We divided the budget by 5,628,000 -iquare 
miles in order to stay on the conservative side and to 
average out the overhead cost. 
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or 3,300 X 12 X 20 = 792,000 square miles, in one year. This 
is all the weekly and bi-weekly coverage that an ERTS-like 
system can accomplish with equal capability. A satellite with 
an 18-day cycle can also achieve all of the 38-mile zone addi- 
tionally which is covered every three weeks; this is an added 
2,006,000 square miles which Coast Guard aircraft is freed 
from. Thus, we arrive at a total satellite potential, equal- 
capability coverage of 2,798,000 square miles. 

At aircraft cos^-s previously estimated to be $.476 per 
square mile, this coverage would cost $1,332,000. At average 
ERTS image processing costs of $.194 per square mile,* marginal 
expenditure using an El%rS-like satellite would be $543,000. 

We, thus, arrive at an equal-capability net benefit of $788,000 
to an ERTS-like system. However, if we assume a 3 >ss of 30% 
due to cloud cover, our net benefit figure drops uo $552,000 
with a coverage of 1,959,000 square miles annually. The shaded 
region A in Figure 6 represents this equal-cap bilities bene- 
fit. We will conservatively assume no loss of aircraft cover- 
age due to cloud cover because of the flexibility of aircraft. 

Turning to equal-budget analysis, which is particu- 
larly applicable in this case, the equal budget partially being 
used to "necessarily" fill in holes in satellite imagery due 
to cloud cover, we have as benefit from remote sensing not only 
Area A (=Area B) , but also Area C. Using the formula for an 
equal-budget (unitary elasticity) dv.mand curve PQ = k - 932,000 
PQ = k = 932,000 

b 

PdQ = k 

a 

= 932,000 X In 2.45 = 932,000 x .90 
= 839,000 

C * 839,000 - B = 839,000 - 553,000 = 287,000 

We thus have a total net benefit of $552,000 (equal capability) 
+ $287,000 (increased capabilities) - $039,000 annually. 


Area B + Area C = 


^ = 
Q 


k In 


4.3] 

1.96 


* "The Role of ERTS in the Establishment and Updating of a 
Nationwide Land Cover Information System" (Draft) , ECON 
Report prepared for NASA, 5 August 1974, III-19. 
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Current ERTS Activities 

There have been some studies of oil detection, both 
fish and mineral, but for the purpose of this RMF, it seems 
that higher resolution and a thermal infrared image would be 
necessary for accurate oil spill detection. 

Estimate of ERTS Economic Capabilities 

From the above analyses, we feel that a potential 
annual benefit of $839,000 is attainable through an ERTS-like 
system with improved resolution and a thermal IR band added. 

Annual Benefit: 

Equal Capability: .55 million 

Increased Capability: .28 million 


% 
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REDUCE OCEAN RESOURCES LOSSES DUE TO MAN-MADE CHANGES 
Rationale for Benefits 


Changes in shoreline structure and composition signi- 
ficantly influence the marine life and other coastal processes. 
Vital estuarine areas have been destroyed or degraded in the 
past at a rate of about 1% annually (250,000 acres).* Ocean 
pollution from construction and waste disposal also pose great 
threats to marine ecosystems (see RMF No. 7.5.2). 

Federal Government Activities and Responsibilities 

The National Atmospheric and Oceanic Administration 
has been allocated funds for this function in two areas: 
$5,556,000 has been allocated in FY-1974 for ecological in- 
vestigations to understand man-induced changes in environment 
and to develop actions to reduce or eliminate losses of marine 
animals due to these changes; $1,801,000 has been allocated to 
NOAA for environmental impact analysis to ascertain the envir- 
onmental and economic effects of proposed projects, to develop 
recommendations to conserve and protect fishery resources, and 
to follow up with investigations of the effectiveness of their 
recommendations. NOAA's responsibility in this area is con- 
tained in the Fish and Wildlife Coordination Act of 1958, the 
National Environmental Policy Act of 1969, the Marine Pro- 
tection and Sanctuaries Act of 1972, and the Federal Water 
Pollution Control Act of 1972, as amended. 

Functions of Remote Sensing 

Satellite sensing offers an opportunity for frequent 
coverage of areas whose structure needs to be monitored. The 
most common example would be beach erosion-preventive struc- 
tures. It is necessary to assess the effects such structures 
have in order to determine their effectiveness and also to be 
advised as to possible adverse environmental effects. Actual 
marine resource losses could only be inferred, but preventive 
measures could be taken when the situation appears potentially 
destructive to marine life. 


* United States Congress, House Committee on Appropriations. 
Hearings of Departments of State, Justice, and Commerce , 
The Judiciary and Related Agencies Appropriation for 1975, 
93rd Congress, p.670. 
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Economic and Technical Models for Estimating Benefits 
of Remote Sensed Data 

It is not likely that remote sensed data would be 
useful in forewarning as to ecosystem damage, except in areas 
in which there is little economic activity. In sucn areas, it 
would be very difficult to assign monetary benefit to prevented 
losses. 

Current ERTS Activities 


Beach erosion studies are being undertaken using 
ERTS-1 imagery. However, the Army Corps of Engineers has 
found that ERTS-1 does not provide sufficient resolution to 
be of significant value in this area. 

Estimate of ERTS Economic Capabilities 

From the above, we estimate that an ERTS-like ERS 
system will offer zero quantifiable benefits in this area. 


A-56 



! 

1 


RMP No . 7.7.1 

EARLY WARNING OF OCEANIC AND COASTAL AREA DISASTERS 
Rationale for Benefits 

Hurricanes, tsunami (tidal waves) , and large coastal 
storms are weather phenomena of unusual severity. They pose a 
significant threat to life and property, often with a short 
lead time for predictions, warnings, and public response. 
Timely accurate forecasts and advance warnings of these po- 
tential natural disasters allow the public to take actions to 
protect life and property- 

Federal Government Activities and Responsibilities 

The National Oceanic and Atmospheric Administration 
has a public forecast and warning services program to which 
there has been allocated $37.4 million in FY 1974- Of this, 
$5.2 million goes specifically for hurricane and tornado 
warning services. 

Non-Federal Activities 


Most non-federal activity involves public preparedness 
programs, under the support and guidance of NOAA. 

Functions of Remote Sensing 

Satellite sensing provides unique, synoptic ability 
for forewarning of ocean storms. Satellites used by NOAA are 
used to detect and chart hurricanes hundreds of miles from the 
United States, allowing maximum time for disaster-preparation 
activities on land. 

Economic and Technocal Models for Estimating Benefits 
of Remote Sensed Data 


Due to its 18-day cycle, ERTS does not provide the 
continuous monitoring necessary for this RMF. Therefore, we 
will not go into constructing models to measure benefits. 
Instead, we refer the reader to reports on SEASAT, SEOS, 
NIMBUS, GOES, and NOAA satellites. 

Current ERTS Activities 


To date, ERTS-1 has not been used in this area. 
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Estimate of ERTS Economic Capabilities 

From the above considerations, we attribute zero 
benefits from an ERTS-like BRS System in this area. 


' % 


X 
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RESEARCH ON OCEAN PARAMETERS 
Rationale for Benefits 


As most everyone knows, the oceans cover three- 
quarters of the surface of the earth. They have a tremendous 
impact on our weather. Storms come and go at sea sometimes 
having no effect, and sometimes severe effects, on land. Only 
tornadoes and earthquakes match the destructive capabilities of 
hurricanes and severe coastal storms. As has been mentioned 
earlier (RMF No. 7.1.3), the heat exchange occurring at the 
water/ice interface in the Arctic may be one of the most im- 
portant effects in the climate of the Northern Hemisphere.* 

The dynamic moisture and heat exchange at the water/air inter- 
face affects humidity, clouds, air temperature, and pressure 
zones. Currents, tides, v»aves, and winds can all feed off 
each other. 

Changes in thermal, salinity, and turbidity contours 
govern the distribution and availability of fish and other 
living marine resources. There is room for vast cost reduc- 
tions to the fishing industries if these parameters can be 
predicted. Chlorophyll measurement is a prime indicator of 
plankton. According to Yokto,** satellite monitoring of plank- 
ton production "could be considered equivalent to a gauge pro- 
viding information on life-support systems aboard spacecraft." 

Measurement and monitoring of these parameters will 
lead to the development of predictive models which can have 
tremendous impact on weather prediction improvement, ocean 
shipping, and ocean food harvesting. 

Federal Government Activities and Responsibilities 

Both the Naval Oceanographic Office and National 
Oceanic and Atmospheric Administration have fleets patrolling 
and surveying ocean parameters. The National Marine Fisheries 
Service also does a limited amount of fishery-significant ocean 
parametric measurement and prediction (see RMF No. 7.8.2). 


* Committee on Polar Research, 1970: Polar Research, A Sur - 
vey , National Research Council, National Academy of Sci- 
ence, Washington, DC. 

* Yokto, H.J., 1972. "The Case for Ocean Color", Fourth 
Annual Earth Resources Program Review , Houston, Texas. 
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Functions of Remote Sensing 

Remote sensing has three important functions which 
cannot be provided via other means: 


1. Measurement from ships provides discreet 
sampling from which the condition or 
surrounding water can be inferred. Sat- 
ellite imagery offers continuous contours 
which are essential to complete predictive 
models . 


2. Satellite sensing offers the possibility for 
gathering information far beyond the range 
of present ship and aircraft survey programs. 
This includes not only the middle of the 
oceans, about which little is known and 
about which much must be known for long- 
range forecasts, but also ice areas whose 
environmental importance has already been 
mentioned . 


3. Satellites allow for the use of ocean- 

monitoring buoys for continuous monitoring 
of these parameters. These buoys such as 
IRLS (Interrogation, Recording, and Location 
System) and DCPs (Data Collection Platforms) 
use line-of-sight transmission and must in- 
volve the use of satellites or aircraft. 


Economic and Technical Models for Estimating Benefits 
of Remote Sensed Data 


As is usually the case with research, the benefits 
are frequently enormous, and yet, because application is so 
distant, they are very difficult to quantify. Estimates of 
dollar benefits to be derived from improved and longer-range 
marine environmental prediction services range from $600 
million* to $2 billion** annually. 


* Cost-Benefits for a National Data Buoy System , an essay. 
Travelers Research Center, October 1967, Prepared under 
Coast Guard Contract TCG-16790-A. 

** Economic Benefits from Oceanographic Research , National 
Academy of Sciences - National Research Council, Publi- 
cation 1228, 1964. 
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Current ERTS Activities 

ERTS has demonstrated ability at current location de- 
tection, limited current speed measurement using icebergs, 
water turbidity meaburement, relative temperature and salinity 
measurement, chlorophyll content measurement, and some water 
depth measurement. 

Estimate of ERTS Economic Capabilities 

Although considerable potential benefit exists from 
an £RTS-like ERS system, we feel this benefit is presently 
unquantif iable. 
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n^SEARCH ON ESTUARINE ECOLOGY 


Ra tio na le for Ban ef it s 

Estuarias are complex and delicate ecozones whose 
balance can easily be destroyed. Estuarine ureas are a neces~ 
Kury link in the life cycle of about 66% of our fish and shell- 
fish and these vital areas have been destroyed or degraded in 
the past at a rate of 1% annually (250,000 acres).* Tempera- 
ture and salinity, vrhose quantities change in estuaries as a 
result of tides, land water runoff, and river mouth discharge, 
are critical environmental factors, especially to spatially 
fixed species. The danger and possible control of thermal 
pollution, generally resulting from injection of water used 
for industrial cooling purposes, are now being studied. Oxygen 
content, therefore, is a major parameter and is considered to 
be an index of the "health of the estuary". Extensive losses 
of bottom dwelling life have been recorded when, due to the 
injection of organic materials from heavy water runoff follow- 
ing storms, the dissolved oxygen content on the bottom has 
approached zero. The same result can be produced by bottom 
flora ur-.d fauna which can deprive economically more desirable 
species of the available oxygen. 

Becaxise estuaries provide close access to inexpensive 
ocean shipping, close access to fish areas, and water for cool- 
ing and waste disposal purpose, they are economically attrac- 
tive locations for ind\istry centers. Seven of the 10 largest 
metropolitan areas in the v/orld border on estuaries. In this 
country, about one-third of the population lives and works 
near an estuarine habitat (see Figure 7) . 

However, because estuarine areas are so desirable and 
because they are nearly-closed biological communities, their 
future living marine resource and aesthetic values are threat- 
ened. The recreational value of some areas have become zero. 
There is evidence, albeit inconclusive, that man has seriously 
impaired major fishing values, at least in certain estuaries. 

Ct is reported that, for example, in the Delaware River estuary. 


* United States Congress, House Committee on Appropriations 

Hog r ings on 1 97 5 A ppropr ia tions for the Departments of 

State, Justice, and Commerce, the Judiciary, and Related 
Agencies, 93rd Congress, p.670. 
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the total fin fish catch is currently less than 10% of Its 
level in 1900.* 

Because of their threatened value, we need more in- 
formation about the structure, content, and dynamic processes 
of estuaries, in order to evaluate the effect of present and 
future estuarine activities. This information is also impor- 
tant for possible regeneration of degraded estuarine areas. 

Federal Government Activities and Responsibilities 

The National Oceanic and Atmospheric Administration 
partakes in much research which aids in our ability to under- 
stand and use our ocean environment. In FT 1974, $6,495,000 
was allocated for biological investigations. Under this ac- 
tivity, research is directed toward understanding the basic 
requirements for life of commercial and recreational fish and 
shellfish. Fisheries biological investigations are aimed at 
the following: (1) to determine the population dynamics and 

life histories of marine and anadromous species of sport and 
commercial importance; (2) to identify the physiological pro- 
cesses of these animals and to ascertain their environmental 
requirements for reproduction, growth, and survival; (3} to 
describe behavior of commercial and recreational species in 
relation to each other, to their environment, and to the fish- 
ing gear used to catch them; and (4) to Identify and enumer- 
ate the animal and plant histories of marl>ie and anadromous 
species of sport and commercial importance. 

Also, $1,360,000 has been allocated for aquaculture 
research and technology. $3,800,000 of Sea Grants has been 
allocated for marine environmental research and $4,600,000 
for marine resources development. 

Functions of Remote Sensing 

Remote senring provides a means for monitoring estu- 
arine water circulation to aid in assessing waste disposal 
methods. Water circulation stv !y can point toward areas where 
protective shoreline structures might be beneficial. Satellite 
imagery with sufficient resolution may even be able to monitor 


* Estimates provided in: Federal Hater Pollution Control 
Administration, Delaware Estuary Comprehen s ive Study , 
1966. 
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tha coastal erosion Itself* Measuring chlorophyll will be an 
indicator of the biological ’’health" of the estuariej. Temp'> 
erature of the waters can also be monitored. 

Economic and Technical Models for Estimating Benefits 
of Remote Sensed Data 

Once again, benefits accruing from research are not 
sufficiently operational to permit quantification. 

Current ERTS Activities 


ERTS-1 imagery has shown significant capability in 
this area. Turbidity patterns provide much information as to 
circulations in the estuaries. Wastes can be detected anc 
followed as they disperse, move inshore or offshore. There 
have been studies showing the success and accuracy of chloro- 
phyll measurement. Addition of a thermal IR wavelength sensor 
would provide the necessary temperature Information. 

Estimate of ERTS Economic Capabilities 

From the above considerations, we estimate zero quan- 
tifiable benefits from an ERTS-llke ERS system, although we 
recognize many benefits which are not yet operational. 
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AID IN ENFORCING NATIONAL AND INTERNATIONAL REGULATIONS AND 
AGREEMENTS 

Rationale for Benefits 


Foreign fishing vessels pose the threat of overfishing 
some of our own fisheries. They cannot be mancged and re- 
strained by agreements among the fishing vessel owners. For- 
eign fishing is even subsidized, a luxury not afforded to our 
own fishermen. As continental shelf drilling and nining be- 
come more important, such enforcement will come Increasingly 
into play. We also need to enforce waste dispor.,.l regulations 
for the protection of our coastal waters and beaches. 

Federal Government Activities and Responsibilities 

The United States Coast Guard is the major coastal 
water enforcement agency. The Department of Navy and the 
National Oceanic and Atmospheric Administration ships also 
aid in this enforcement. 

Functions of Remote Sensing 

Satellite sensors would be capable of monitoring for 
detection of oil spills, illegal ocean dumping and other waste 
disposal, and detecting illegal fishing vessels. 

Economic and Technical Models for Estimating Benefits 
of Remote Sensed Data 


Benefits from an ERS system for enforceme.nt can be 
estimated by summing the fines and damage awards coming di- 
rectly from remote sensing of Illegal activity. Further bene- 
fit is derived from decreased incidence of total violations 
which result from increased probability of apprehension. 

Current ERTS Activities 

ERTS imagery has identified dumped waste«» and has de- 
tected some oil spills. ERTS has not demonstrated sufficient 
resolution to spot illegal fishing vessels. 

Estimate of ERTS Economic Capabilities 

Benefits in this area have not yet been demon 3d, 

although it seems likely that some will be shown in the rt.-ar 
future . 
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AID IN DESIGNING LEGISLATIVE CONTROLS AND ADMINISTRATIVE 
PROCEDURES 

Rationale for Benefits 


Pointing out areas where regulation is needed to pre- 
serve the aesthetic or economic value of an area is a highly 
useful activity. Surely some of our waters and beaches have 
been protected from ruination by needed legislation and en- 
forcement. Yet, there is the possibility that "environmental 
zealots" can force through legislation which is too restrictive 
in areas where there is not need for such regulation. Adequate 
information is necessary to assess the values of arguments pro- 
posed by partisan sides. 

Federal Government Acti-. ities and Responsibilities 

The whole j ' ' -se of government is to see that the 

rights of all people a.e not jeopardized by the activities of 
some, or many, people. It is the purpose of legislation to see 
that these rights be preserved in the best n.inner possible. 

Functions of Remote Sensing 

Remota sensing can point out areas where continued, 
unconstrained activity may be unduly harmful. Construction 
which is damaging to the shoreline can be spotted. Waste dis- 
posal which is threatening either marine life or the aesthetic 
value of the land and water can also be detected. Remote 
sensing provides a view of the situation which cannot otherwise 
be realized. 

Economic and Technical Models for Estimating Benefits 
of Remote Sensed Data 


Benefits from remote sensed information in this area 
can be estimated from the cost of destruction which has been 
avoided directly from this information. 

Current E:.TS Activities 


ERTS-1 imagery is presently being used in coastal zone 
management and in deciding on regulations governing waste dis- 
posal. ERTS-1 imagery is being used to assess present desig- 
nated EFA dumping areas. The imagery will help support a case 
by the New Jerse:, :?epartment of Environmental Protection with 
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EPA for possible alternate disposal sites, if the data demon- 
strate this need.* 


Estimate of ERTS Economic Capabilities 

The Hew Jersey Department of Environmental Protection 
has assessed a one-time value of 100,000 dollars to ERTS-1 
information leading to new legislation.** 

One-Time Benefit: 

Increased Capability: $.1 million 


j 

I 

i 

i 

* Hairs, R.C. et al., "Application of ERTS-1 Data to che 

Protection and Management of New Jersey’s Coastal Environ- 
ment", Ninth International Symposium on Remote Sensing of 
Environment , April 1974, Environmental Research Institute 
of Michigan, Ann Arbor. 

** "Application of ERTS Data to the Regtblji,^^on , Protection 
and Management of lew Jersey's Coastal ErtviT^^ment - An 
Extension of SR-304-ERTS-1 Investigations", 'N4%i>;4ersey 
Department of Bnvironm<.ntal Protection and Earth '^djcel- 
lite Corporation, June 1974. 
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APPENDIX b: 

SUMMARY OP APPLICABLE FEDERAL BUDGETS 


Included in this appendix are relevant Federal budgets 
for U.S. agenciet‘ important to this resource area. Table II 
lists applicable >. idget £igurt.r for the National Oceanic and 
Atmospheric Administration, and Table 12 for the Bureau of 
Sport Fisheries ana Wildlife. Table 13 lists all federal 
marine mapping and charting costs for several agencies. 

Table 14 gives ocean-related engineering construction costs 
for the U.S. Army Corps of Engineers. 



B-1 




Tabic 11 : Applif:ablf! Fed-.rral Rudgcts: 

Mfitioricil Oceanic find Attnoepher ic AdnxnisT.ral-.ion 


rsiiff-i, iRit tarwt)f«>j urAt-tt 


Vaiulclis^.j ...... 

6 «rU«r.<»S du.tL->t. . , 
JseafKvi^} csisMch . 
V>n! r»A^R«:K 3 ti ... 


IWJ Ad|ittit:4 
Petsi. 


(JaSn uuocnn b 

Wa UC.T-tt 
ftna. 


roL 

Anocal 

Am. 

Acesoat 

72 

*l.7Jl 

72 • 

21.731 

(1 

1 .SU , 

SI 

IMi 

7 

IIS 

7 

IIS 

149 

S<35 

ra 

S£sy 


ftrav 

Ak« 


.'.fiSvSty ; M ijpfej. diutis J. »•! v-jcvoicj imtcn 
£.'j*a:!Zn!y: MiuacjJ th»rt w»Jct» 

I^~icjr»fh;s KiTv-yr 

AAiiljTU procf^ir'f .............................. 

............................ 

V.-K£fK 

r Ai sATK£^ .................................. 

.................................. 

. ....................................... 

i_'v\V 2 £^S*xX ..................................... 

................ 

V iJ.J'.V" 

it • I »«««*«*»«*«»»«**a*»«»*a««*****a*«***«** 

^ ' s-i t i*>C ^ 

^ C %*««*»a«*«v«**«»*»***»«**a*a»««»*a*»a 

c>uir^ r^sircSt •. 

vd‘hy: (Anc ttlti xrt b *.mcs’r.^ 

f .2^* ** cu*»iy 


» 

SI 4 SS 

S3 

• S 1 .JSA 


• 

27 

l.«Si 

29 

t.4«3 

• — 

• 

72 

1 ^ 

7S 

I 5 IS 

... 

♦s 

n 

l^cw 

79 

1^54 


♦ 

71 

1/33 

74 

I^IS 



41 

1.C03 

<1 

ijrai 

• •• 


» 

ijm 

37 

1.091 



3S 

. 732 

55 

IjCSI 

... 

4 

37 

731 

37 

1J076 

— - 

4 

74 

SI2 

24 

SS7 


* 

5S5 

iSi!?7 

4^ 

IQ.SSS 

» .. » 

i 

Tf? 

11.134 

SIS 

lljUl 

... 

4A 

230 

SJKo* 

219 

e.«4» 

— • 

♦i; 

S 

142 

S 

143 

• • • 


m 

20 ;»» 

754 

22.214 

... 



(«») 

M.'SS) 


v^.•'•.l■•». ».->i siir/.’yUj >rfvi^t 
ST J iir» 5 «» 

O:? 

CCEAN‘C*5:L\f:iea 

K'SH xRClIEK 

Sv-jts-ifs J.' I fR«(;os of th; ccti":! K ji»Kh 

v^.ti 


;s 

52.447 

SS 

53.447 

74 

7^U 

74 

W71 

77 

35? 

2.141 

*s:s55 

77 

255 

2.141 

*S>i2 


/i!A'.:y: Mijp:.'i;.<ht»;l.-g. >.i4 
S.t-jriiiTyt Coj'.u! Ei.pj .-.f *r.4 Ktv.cn 

Co'-'i! «J miriRs Venir.fjty cumyi 

Esnarir.s a.J 1 ia*t«iii'i jr.»; 

rcRifZL 

C'«S LsXrj e.liir.tnirj ttuiiti and iiKatutnnn.tJ 

Til's o-Vi«fvjttoi'.x »*.<! ;r«Jli.'(i:-.t 

Ci.’cC?;sry AvtnjScrt ir.J pitdiciioai 

S'- V."t»l 

r.:.-cJ 0 '"tj trKKvh 

Tc'.siTxc-itcrcati 


114 

S2;i5S 

114 

52;»3. 

... 

• » • 

21 

Si» 

21 

S02 



n 

374 

11 

374 



43 

1.017 

42 

IJ9I7 



11 

3SS 

II 

771 

• • • 

♦1»!» 

•f5 

53SI 

S5 • 

2.666 


*415 

IS 

710 

3$ 

710 


• • « 

535 

's;4i9 

535 

5S34 


TH5 


B-2 




Cr.O?.Gd 



r 



rv‘*vN*:iN'D CKC* ; I.;. 






I ’•-‘i-'-Ci? 




M»'. c ru.r*..il :c‘ *j-:r. 4 V.oct 

V, .,f ^.. r- . 

^ 

vs^!*. i : -*Iiy: (»V*R-i ir« irvcIuuTJ :« x'yy^s) 

tKV.iDSTNf^H JORDAN* 


JS.i!9 

3ts 

%619 

J.I93 

76 

2.I9J 

3^-S 

122 

3;i63 

7» 

19 . 

-•9 

S« 

17 

SjJ 


2 

53 

S9J ‘ 

17 

593 


IS 

7<» 

231 

? 

. 3?l 

• •• 

I> 

433 


■ 2 

es 

274 

8 

274 

53j7 

!5i 


1S55 

2iS 

7.07$ 

tijiss 

209 

S5.5SS 

1.990 

75 

2,940 

3i'.S53 


54355 



( 100 ] 


... 

♦SIGO 

♦Vs 

♦4» 

TT5 

I&5 

♦IS 

♦sso 

♦12 

«1<53 

♦27 

♦ !.»W 


(♦«co) 


.' •- ir/: i'irT ' »r/. o'H-jnirtr.* rr^rj-rcM 

r«>.?r>ir".r.t:'r?n*.<!n5 

K^.'i:ci:rs.;t 

?■ T •. V * T.f * • Ai« V*» *x\ ••.••*••»••*««•*• 

* ^atf/^«:;^^cU :r^n’'n4nic«'^.in;s!•.ra*» . 

S • • jiViI t< *j.i : t* ir i 

.'.Yi.t^.’il:*::f ?c^.-iNN *.’:»! srrh/io!?;y - 

Tu* .?0 r.'f-I «•*. y inJ jti? . • 

4;‘»> — ^vi*Nr.<*'U 



76 

13.435 

SI 

»,93S 

♦5 

♦5503 


63 

l.37» 

76 

•2.373 

♦13 

♦SCO 

* 

67 

1301 

74 

2.301 

♦7 

*xo 


69 

5.156 

6* 

5,156 • 


k • • 


139 

3343 

139 

3.3I3 

• 9 • 

6 •• 


43 

u» 

43 

U&J 

• 9 • 

* • 6 


•i 

2.7,1 

43 

2.741 


• • » 


5-M 

24.714 

TS 

. 26.214 

JB 






Table 11: Appl •.canlt: Pcaov.il Budgets;: 

National Oceanic and Attaos-.pKei' ic Ada; i n is t cat ion 
(con * t) 


Occu CjiK.-ia and Iivirij nvut? rrtMb'^ 
Sib«ca'i>y: HAsria limnclil suppxt Mcnca 


^sCezi 4up finucinji fund . 

Fttcila kna fttad 

W^tt coettructipn cdiiily . 
Ci;iul coestntcticj ix-d .. 
To^ rM{ia£a&»b ....... 


P<aa. 


n dtouautdi) 
l?li 'iferass 
hma. 


Sfc __ 

Aicttiat 

FOXa 


13 

SM9 

IS 

S34» 

S 

203 

t 

203 

... 

24 

• •• 

24 

» 

2S3 

9 

253 

3i 

SM 

3S 

hit 


AcS>iqr: Usm •cotyitc.-nt »<u!ytia uil (Mean 
deajfcj 

MueeccoqrsterataaesapUcna 


s,-si« 4 l pn>;xU ai’.d ccev» dwnpicj ttsei.’eh . . 
of r.\4*.s :n«rerjae.-.la atir'iUoas . . . . 

r)naedtad.‘rvi;:rn.?iK>n 

Toli!.-a7i!cnneau 


29 

S2.4J1 

39 

am 

♦!0 

♦3I.SOO 

!9 

1.01$ 

19 

1.01$ 

• •• 

• •• 

13 

1,009. 

IS 


ASJ 


Zi 

4.4Si 

7S 

SJiiS 

*i0 

♦1.900 


Set ;iuit 

r.-is:!Wty: SeayisJ 


l;j.'!Ttei:>Srsn.T;tnt»! tevirch 

t:dtno!csy 

!-;.(.-i’.s :rvi»:cfS 

I'lrir c vn*«concr.v.; a.ia l;iJ tJKUch 

iSanr.e ii>i'*3.'y 

eiuca’.ij.-» tr-J traa-inj 

ii«."aje(ntnt 

ToSi! f =*yji:enicnEa — 






Table 12: Applicable Federal Budgets: 
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59 


** 

3,243 

150 

- i 

- 

— 


~ 

— 

6.533 

209 

< 


- 

- 


- 

3,377 

166 

3,434 

137 

- 

- 

21,285 

1.091 

Zt377 

166 

24,719 

1,228 

550 

53 

7,223 

>853 

90 

1 



12,500 

- 

29,800 

SM» 

- 


~ 

“ 

12,590 

1 

29,800 





( 

47.250 

499 

102,591 

2,549 
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Tnblo 14 ; Applicable* Fedoral Budypts : 
U.S. Army Corps of Bngiiu’c*rs 


i'RB'COXSTKUCTIOK ri.ASiKING IS COM l.liTr. 
$ thounAiiiir. C973) 


rro1«ct ani Sot* 
KWICAtKW 

■ 

Cc‘«i 

Allecaclvnt 
tbr« 
rt 1974 

laUa«4 

Cat'spUte 



• 



Nn> 

ICskt tUrbotf AU<U (ISit) 

.3,150 

130 

2,»70 


sro 

fert S*n lui< Obiepo, 

c«m. (ms> 

5,130 

393 

4,237 


SAD 

TteMot City Karbar, rt>. 
<»»«) 

2.350 

UO 

2.240 


roD 

AU Vat Karbar, Riualt 
(196S) 

343 

M 

' 3CJ 


too 

»a.b«a F«UC Katbar, K«vatt 

fW4») 

18, C$0 

• 248' 

12,012 


TOO 

Kanalultt Harbcf, Kawiil 
(»9$5) 

3,920 

82 

3.83S 


too 

Kaviihac Saall Kpat Karb«7, 
Kivtll (m5) 

753 

23 

• <83 


too 

Lahaina Ssall B^ac Karbsi, 
Kavalt (lb.'.}} 

l,A40 

75 

1.345 


Cf.O 

I'.aur.^ City toeV. t. Ban, lU. 
0903) 

211,000 

1,533 

203,451 


Kca 

Ctiit Blves r.arlot. Kit!-. 
(MW> 

X,0J0 

S3 

942 


r-U) 

Vorlthes Inlet, S.Y. (19J0) 

9,VC0 

470 

9.290 


SMt 

River, CWirlfritOi' 
t!srb»Tt S.C, <19&S) 

74,000 

1.500 

22,500 


Sira 

Braaoa laUnJ Karbar, 
lefts (I960) 

11,000 

31 

10.953 



Sr'X.'.l, - r/.VlCAYICS * 

C03j*b®i“ {iO proJi-ttJ) 

342,671 

4,835 

537,435 



BSACt' EfiOSiC;! CC-: •".'•OT. 


• 



S»9 

Corpu* ChrSaCi lieith, Texna (1970) 

1,050 

44 

994 

' 


TOTAL - BEACH Er.OSIOri CONTROL 
(1 prn)cet) 

1,040 

64 

a, 

99S 





Tables 14: 7\py> !. icnble rfifioi-al BudyestSi: 

U . C . Army Corps of Enejinsse rs 
( c o n * t ) 


HO PRB-COHS'J ncft fOK PT./.HHIHG itS^C'-IKKlt PKCOI: 'fO COK JViUlCTlOK 

$ fhourtahda (i073) 


EiS, • Project »ni Stitti'. 

i'XVtCi\Ttr,'J 

SAD Tajpa Harbor (Srinch), Fla. 

lUf Klaslaslppl Rtvar, Boton Po-j^a Co 

Oulf oi- Umica, La. (194S> 

« 

iir.0 St. Ceorsce Cracic, Kl. {1970} 

ye.-’; Tuo rties. 

. TCiV.I. - MAViamOK (4) 

Br.\cH r.’.o.:;r:T control - 

* 

Sliver PjarU to Cedar Bsaab, Corii. (1954) 
I!o%< Bra.'t t'.or!';, (19o0) 

2<'dl> Clar!: VoLa'c., Kiaa. (1762) 

IHSts •j.tat li.'ach, MtsH. (UaA) 

b’ii ■ l.’ortb .‘Jc/Luarc, I'.'sa. (1940) 

ISO'.’ l'lyt-.Tj''i> Tov I Caach, Mhos. (1950) 

ti.'.0 IfHotfcvtov'. tSf.cb, }'.a»3. (J9C0) 

2i."0 Icvn Heel. Svctli, Kioo. (1900) 

■ I 

i:i:0 Wlatlirop Coa^h, (1960) 

l:CO 6U. Joi'Vib Shore, Kf.ch. (i9>S) 

VKO Ibiupton Beach, .b’.n. (1302) 

b’.U) Parth f-cLjy, V.w Jer«ey (1903) 

:',\0 Stone I'. rber, Hew Jercs/ ().55(/) 

HCO Crane tmh Str:.c Park, Chlo (1702) 

SJJ} .S<u» J\r'f v<Vic., Puvrto P.lco (1952) 

TOTAL vr.,'/;:! Liasxai cont-ol (is) 


Cstleiated 

Federal 

Coat 


1B.700 

8.990 

475 

123 

23.283 

15$ 

237 

235 

835 

170 

153 

135 

3S3 

407 

1,310 

9U 

82 

403 

3,730 

380 

i‘9,5’9'7* 
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1 Tabic 14: Ajipl .1 cable Fccioral Budg 

0 1 c : 


U.S, Arpv 

Corps of Enginooi'S 


(con • t) 






'ui:CT).o:t 

LltCX'.-i.llic'it; ().0?3) 



ikL> . totUs?.«.>A,iKig, 

mjmm 

Ettl-nSei 
.S's-.’aril Csat 
ft 1974 

i Allae. tlsiva 
thru 
rt 1974 

taUnsa 

to 

Coa.'lcti. 
Afcvr 
H 1974 

Approval 

DuOcat 

AllcwaDw, 

n.197) 

to 

Cv*ap!«S« 

tWJ2X. 




ita MblU Sarbvt, Ala. *(1970) 

10.7«» 

' 110 

10,670 

m 

10,545 

Vt9 Eaanah Haxbor, AlaiVa (1971) 

S.t<9 

75 

5,133 

lOlT 

5,135 

Bf9 tSitlafcaci4 HitUir. Alaska (197:) 

1,170 

60 

1,110 

•0* 

1,030 

S7D tiy, Ca.if. (196J) 

1,570 

100 

1,470 

•0* 


gta KtwbaUc Karb«(. Calir, (17«S) 

A.OSO 

SO 

4,050 

4S 

1,937 

BAD talavara Aa/ t« C..>aMakt 
Day Xrj, Dal. , U, A Va. 
(1979) 

11,77) 

190 

10,935 


lO.Si:) 

KD WnUaat Baibet, l-rjill (19i)) 

1.0)0 

■ 110 

1.910 

115* 

1.7.35 

KCO 111. IW, Djpllacca Uxi», 
m. A loA. 

417,090 

1.904 

415,095 

no 

411.06 

liWO Vt -till ion tack. La. (1995) 

1,500 

447 

9,533 

ICO 

9,433 

BCD laiAtr^con KttbM, Kick. (1970) 

1,779 

'55 

2,(15 

. :o 

2,535 

WC9 7va..a A«y Carkar, Btek. (19(3) 

95) 

60 

(9) 

170» 

765 

KC?> Eu.-vr? 1‘.iy fjrbjT, >It:aa, (I9i»5) 

1.170 

SO 

1,770 

40 

1,230 

liCO T.-UtMi Kar'-'Or.'Wmi. (1945) 

1,5(0 

so 

1,510 

(0 

1,450 

i'.VD C./T#!Ou» It TauJlnn 

II, j, (i97a> 

A.170 

(5 

(.17. 

lO-O 

(,075 

VVD Cr.:at 78S Kitkor Inli-t atil 
rock r.a«ck, t(. 7. (1979 

7,7(3 

175 

7.W) 

7) 

7,1v3 

K40 CactAr.iu£u3 I’arbor, N.Y, (19S5‘ 

1,(00 

160 

7,440 

170 

7,370 

SAd )Unteo Say, )I»C, 

(1970 

• U,700 

60 

ic;i.'.o 

65 

13,07: 

BOO Uuran Ka^ka.-, Dkln (19(7) 

5,740 

75 

5,(55 

100 

5,565 

l.TD Casa tiy, (1970) 

11,(00 

1(1 

11,409 

1)9 » 

U,30) 

SA.a Urll« klvcr Inlse, S.C. 
A tt.C. (1971) 

S.ltO 

75 

8.(75 

ISO 

8.175 

SAO Burrelte Inlet, S.C. -'’.SVl) 

6.700 

ISO 

6.0)0 

730 

.J,(« 

r« rrvtfurt lutksr, Texti (1970) 

lk.17) 

ICO 

.’5.290 

150 

18,050 

COO I'juth ef Colofr 'a klvtr, 
T«ai«a (19(3) 

11,7 30 

410 

)0,9SS 

IV. •» 

10,040 

rop l:xat City Chaiaisl (Inlusttlel 
Cawl), Ts»« (1971) 

1,110 

40 

0,C'.0 

9C«. 

7.990 

TOrW, - VAViflATW:* 
(J4 frojcM*) 

57:.931 

4,t)' 

5(3,101 

1,747 

565,33V 







540 ^JV'1 County, FUirlili (l9Cy) 

1,(00 

..40 

7,5)0 

10* 

7,3k0 

Seach, Kjo, (1970) 

i.eoo 

110 

1 ,740 

150* 

1,5.0 

toiAL - irAcH norici’.i 
(1 kr»)occi) 

9,430 

' . 

m 

9.1)0 

250 

8,970 


r,-l^ 









Table \4: Applicablt: Federal 
U.S. Arm/ Corps of 
( eon * t ) 

JJiKlgots ; 
Engiiioors 

„ i 


p»;‘;-co;;svr.i.ci Tu> i>; 

S t;,cu:; , 

ii;:c ir. u: 
(15»7J) 

Ka;; -..-•w 


Ats 

K»V;fi\TIO> 

Ettlvecei 

faiiortl 

CoAf 

i 

AlloeA£to;.« 

thru 

lY’lW 

taUsaev 

t* 

.S5se-a£s_ 

tCb‘. 

t UaVAt tight Pfatt 

r -kor, lUvati U9»S> 

6S$ 

5S 

(SO 

to> 

'Cltucoa Ssall Scat Earb»r, 
Itva (I95I> 

7& 

10 

(S 


vn.ix - KWic vTiors 
(I 

7il 

45 

.71( 


E^osrcs fr:.TKCl. 





Uke«Iev ?*rV, Knia (19J4) 

1,2(0 

100 

.I.ISO 


Tv>f*a - tz:,:xx Ergosio:; co:*n-,aL 
(1 ^rojscO 

1.2(0 

100 

1.169 


Pi:e-cc:::.^ ov ncTio:; i<i..ivr:N»»K: 

f l hou:;c* 

j 

K.^s roT r.KK:: cvaktc» j 

r, (1975) 1 



FcAcrol 

coat 





. 



?;.D ■-* 

.i’.tutgrr.-.iy to CaJs^ca. Ala. 

251,oa0 



S.vi) 

ClW.t, St. >'.r>r. to Tia;at, Fia. 
(IS;$) C..otc£l.ul SttJy) 

157 .coo 



>r>s> 

r'Rolci Sr-.ill f.oit Uirixif. Ki-.alt 
(19SS) 

. 731 



I0:> . 

S!*ni .tr.all to'.t Uaroor, Ka.-tll 
(V'ii) 

5,450 ■ 



;x.*o_ 

t>tlu.t Sa-all SMt ■|'4vbct, Iv.-aJi 
(19M) 

• SCO 



R» 

Cau.'.a'.-a'tal: E;of D'xti iMbot, K>vali ' 

{K«> 

XS.PJS 



Ha 

Ki>.iao!.t Sr.al! roat ilarior, Pawail 

(ii&e) 

574 



Ha 

SaaiAca Korb.-r, I'-!. Ut (HC1) 

755 



K»-> 

bivaiwiii u%.bit, (i9;'0) 

2,270 




r.eri» iJ.y Suall ?<*■:£ K-irb-r, iaU 

■ SOS 



K.-« {. 
Ur; 

river l.-twcvr. Kls.-.oorl 
• F.tver *rJ :Ur...«a;.oll», S-ft 
Chet.r<-1 (J Dlitrltts), lU, 

Io--», l-.tna, r», t Vise. (19J0 1 
W) 

24,0>S 



!- vn . 

Kco'A-.r,. Sr.al; c.it i:-tcbcr, le.w(1752) 

371 



urv 

Cr*<'.l, Sew » 

_ 
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Table 14: Applicpbl *5 Federal Budgets: 

U.S, Army Corps of Engineers' 
(con * t) 


CONSIKHISG COHSTPAVXIOtl >'U04eCTS IH y.V. 1875 

5 tboUttcn'-’R (1973) 



mi*ec »*4 $Ut« 

■ Vc4u«t 
^IC 

AtiMSttWII 

e.ru 

rr »n 

t«Waeo 

to 

C«ny»«t« 

AfffkvkA 

iite^ast 


yxvifAnoa 





tM»iau*e*T«eaisV9c Vtu:u</, 
Aia. k Mt». 

kM.OCO 

»i.«U 

SS&.IAS 


s;» 

Sorter* 

AUaIm 


SZ9 

1.SM 

239 

SU!> 

nf 

l«eCtttU»*1Cerr Arkftti«»« 
Slvsr 

Ark. ACbl OklA: 
a« B^nk $t«MlU«ti9fk 

• sni 

h* t<»kft S<2*>« 

iM.eita 

ua.eu 

kg3.«3'< 

•,»:& 

cto 

k.COft 

V^' 

<hta<:ktts Sl^ck 

Atk. 4 Uk 

U4.CJ0 

<&.S}7 

77,toJ 

7.0C0 

ssd 

OAkltiM :iA;fc9r* 

«.9}» 

1.4S3 

t.MO 

I.S03 * 


Saa Ci«B9 Katk9r« D'ltl. 

«.S4? 

I.C73 

7.WS 

S09 

w 

} 

.SftA FrAnctxco SAy tc» 

Etv.ktoa 
S.M|» Ckaancts), 
C3tU. 

»,«o 

k.WS 

7t.»I 

73S 


lAkAr^l Uiifrvfijr, t&!evflr« 
Sttvc; to CM»*|>?!ke 

(C4D C«r.Jl) r-r: 
u» fib:. 4 Uk 

lOJ,1iO 

5i.f.U 

n,3:* 

J.71J 




jsckJ33vtIl* RirSor, 
7i*. 


3^.5M 


l7,A9i 


w.c:» 


»,009 





















•fsTblc 1‘1 : Applxcnb.lc Federal Budgotsst 
n.S. Army Corps of Engineers 
(con ' t) 


$ tUouso.ndu (1S»?3) 


swicoTios 

e*» 

LoekJt & IU:i» 
Zv£» ft X7* 


tUtsowrl $l9Mic 

*Ctty H»vdk» to^*0 • 

K4r3, Ro. ft K«br* 

vrt 

ASeH-^f«t« 3 r» Stivsr «cti 
CHer.e^ 

Atid S^ltck^ Ls. 

v:f 

r.iyca tAf»wrch« aai 
I*l(rutcSi5-Jua^ 

« Ka|«rw«y* Xa» 

i»r/ 

H«rrC;;C4tt IUv«r 

U* 

i.>f» 

VUUe'0'2 Caa*I* tA« 

iw 

1 

l3tv«t-‘5ul£ 

|s« 

1 

n#sc C. 

V*(ttc«a L«« 


Ovefton*r.«£ V'lC^rwuy 

(to^«r 31 Kll<» Only)^ 

iw 

p-»2 Rlii?r b*nk 

r^o»£estl«A» La. Atk,» 
Ckt(v« «n£ Tex. 

LKf 

r.^4 *llvcf V«t*rvay 

Tlver to 


S.Uratfd 

r*4enl 

Cost 

AllacaCtte. 

t!>r» 

rr m'> 

tS.709 

61.120 

*30,«09 

337.074 

14;?09 

4.321 

f.330 

I.M6 

7.K0 

1,IC4 

3,170 

1.320 

27i,000 

67,778 

7,*>0 

407 

X8.?;o 

3,233 

22,703 

22,513 

47J,0f»3 

e.ou 


*• 

tuigot 

Aliv^.'r-ga 


2S},S10 1,300 205.S19 

7,101 310 t 0.«31 














Table 14: Applicable Federal Budgets: 
U.S. Army Corps of Engineers 
Ccon ' t) 


$ thousands (1973) 


£i! 

fro|*ct •nS Su^« 

H 

■ 

■BeHI 

IbUm* 

Coanteto 

AffrownC 

•udfet 

AltoMine* 

Salaaca 

ca 

Caaylata 
A (car 
nt 1575 

mncAtios (cmc'41 

. 1 





m 

inymit-riw «<i4 tM* 
siocn, n>u. 

2S.0M 

17.730 

7,270 

1.800 

3,470 

scs* 

Gnat taka* Caaaactlaa 
CkaaMta, Kick. 

14S.000 

m,7U 

18.218 

1,200 

17.018 

SCO 

laalascw SatW»i Hick. 

1.2S0 

373 

$os 

400 

303 

SAS 

. Saxatk Say Sackanaack 
aad taaaale Rtvara, 

u,no 

U.210 

4.000 

52S 

3.473 

SM> 

East Stvar Si^ Ckaaaal, 
••• S.t. 

J.OlO 

UO 

2.830 

1,500 

1,330 

BU> 

Sa« Terk Harbor (Ancharasat). 
B.T. 

3A.M0 

17,*3n 

U.371 

4.000 

13,371 

SM> 

Atlantte Incracaaatal 
Vatamay, SrUgaa, 
P.C. 

i 

UsZOO 

350 

13,830 

100 

13.730 

ORD 

ttasnlWl locli* 4 
ObU 4 Ua Vb. 

u.ooo 

7t.m 

11,018 

10,110 

1.708 

0!U» 

VUlOtf X«Und UclcB 4 
Ohio 4 Ua Vb« 

»,)00 

SS,73» 

14,381 

10.100 

4.U1 

vm 

• .ColuablB 4 Lewtr 
VllUoBtt« Rtvcrs 
(40«ft Clann«l), 
Orta 4 Va*h. 

2(,600 

20,057 

8,301 

800 

3.503 

KVO 

TiU«a»ok 4 Mr 

(SdttCK Jcccy). 0c«* 

12.700 

11,150 

1.310 

1,310 a 

• 

sw 

Corfu* Ctiriftl $Klf 
ChAoool (1948 AcC}» 

li.tOO 

f.0» 

17,318 

3.300 

14.018 

SUD 

CBlrtBtoo dunaol (1971 

A«tha)a I*)UB 

2.210 

440 

l»570 

1,370 a 

- 

TOttL - RAVlCKTlOil 

(47 7coj«ett) 

A,iii.3St 

2.378,831 

2,275,523 

217,242 

2,081.283 


IS4CM C805I0H COHTROU 






MD 

Sct«ac4 Ceuety, Fla. 

l.UO 

320 

2,350 

400 

2.150 

UO 

FioOllBB Countfs fUa 

>,140 

813 

2.323 

100 

2.423 

S4D 

Tybat laUnd, Ca. 

2,230 

. 888 

1,384 

500 

884 

MD 

Fir# Itland Inlet to 
JencB Inlets MaY* 

22,300 

1,807 

20,453 

1,300 

18,533 

nruL 

• SUCH tROSUM «OHnOL 
(A Frojtcta) 

30,800 

1,(28 

27,172 

2,500 

24.272 


i 
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Table 14: Applicable Federal Budgets: 
U.S. Army Corps of Engineers 
(con ’ t) 


CONTINUING CONSTRUCTION PROJECTS 

$ thousands (1973) 




Allocatloos 
thru 
FY 1974 

Balanc* 

Co 

Coanlaca 

RAVICATpn 



• 

CruccaC Clcy Rirbet, 
SPD C«1U. 

3,650 

1,100 

;:.S42 

SPO ItonMrsp Harbor. Collf. 

10,200 

530 

9.670 

SFD Pert Buonst Harbor, Call!. 

1,710 

020 

890 

STD San Dlt(o Rtrer b Mlaaion 
*Bsy, Calif. 

15,500 

10,593 

2,907 

SAD Canavaral Harbor, Fla. 

13,600 

6,025 

7,573 

SAD Croat Plorlfa Barsa Canal, 
Fla. 

179,000 

61,759 

117.241 

KCO Davanport Senll Boat 
Harbor, louo 

122 

14 

108 

RAD Baltlnorc Harbor A Channela, 
M. (19S8) 

23.750 

19,652’ 

4.098 

HAD Dalavara Rlvar, Fhllafelphla 
Co Saa, Anchoragaa, H.J. 

39,300 

8,806 

30,494 

HCO Itonde^uolt Bay, H.Y. 

3,530 

142 

3,388 

SAD AIW • ttaaonboro Znlac, H.C. 

5,410 

1.690 

3,720 

RED pall Rlvar Harbor, Naaa. A 
l.I. 

21,BOO 

2.360 

.19,440 

HCD Clavaland Harbor, 19S8 Act, 
Ohio 

16.300 

3.282 

13.018 

BCD Lorain Harbor, Ohio 

21.800 

17.341 

4.459 

SUD CIWW - ChocolaCa Bayou, Taaaa 

2.510 

658 

1,852 

SWD Ualllavllla Lake, Taicaa 

28.800 

.22,079 

6.721 
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Table 14; Applicable Federal Budgets; 

U,S. Army Corps of Engineers 
(con ' t) 


$ thouisaiiils (1373) 

D£2U 

Preleee and Static, 

Ettlnatad 

Foderal 

Cost 

Allocations 
thru 
Ft 1974 

Boloneo 

to 

Cenoloto 

XAVICATION (Coat’d) 




svo 

Trinity Xlvar A Trtba 
lrld(aa, Taxaa 

10,400 

8,833 

1,367 

HAD 

Bai^teo Roada, Virginia 

31,S00 

26.870 

4,930 


TOTAL - KAV1CATI0.N 
(IS projects) 

«27,1S2 

192.S62 

234,420 


BEACH EROSION CONTROL 




SPS 

bperlal Beach, Calif. 

S4S 

190 

338 

SF3 

Surfslde-Sunset and Newport 
Beach, Calif. 

7,410 

3,689 

3,721 

SAD 

Key Heat Beach, Fla. 

»S0 

96 

834 

SAD 

Hullct Key, Fla. 

896 

474 

422 

SAD 

Virginia Key and Key Btscoyne, 
Fla. 

2,S60 

1,332 

1,248 

TOD 

Valklkl Beach, Hawaii 

1,810 

1,269’ 

341 

SAD 

Runclns Island Beach» N.C. 

2,140 

1,416 

724 


TOTAL • BEACH EROSION CONTROL 
(7 projects) 

16,334 

8,466 

7,868 
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APPENDIX C: 

SUMMARY OF APPLICABLE LAWS AND STATUTES 


Table 15 lists laws and statutes applicable to remote 
sensing of oceans. Experts from these are provided on the 
pages shown in Table 15. 



Table 15 


List of Laws and Statutes Applicable to 
Remote Sensing of Oceans 


Title 

Code 

Page 

Military Surveys and Maps 

10 use 4537 

e-3 

Military Surveys and Maps 

10 use 9537 

e-4 

Fish and Wildlife Act 

16 use 744 

e-5 

Fish and Wildlife Act of 1947 

16 use 758a 

e-6 

Wildlife Protection from Pollution 

16 use 665 

e-7 

Fish and Wildlife Act of 1956 

16 use 742 

e-8 

Fish and Wildlife Act of 1947 

16 use 749 

e-9 

Pish and Wildlife Act of 1950 

16 use 760a 

e-io 

Coastal Zone Management Act of 1972 

3 3 use 

1101 et seq. 

e-ii 

National Environmental Policy Act 
of 1969 

P.L. 91-190 

e -12 

Marine Protettion, Research, and 
Sanctuaries Act of 1972 

P.L. 92-532 

e-13 

Endangered Species Act of 1973 

P.L. 93-205 

e-14 

Intervention on the High Seas Act 

P.L. 93-248 

e-15 

Marine Protection, Research, and 
Sanctuaries Act of 1974 

P.L. 93-254 

e-16 

Prevention, Control, and Abatement 
of Environmental Pollution at 
Federal Facilities 

Executive 
Order 11752 

e-17 

Hazardous Waste Management Act of 
1973 Proposed Legislation 

S. 1086 
H.R. 4873 

e -18 

Toxic Substance Control Act of 1973 
Proposed Legislation 



S. 888 
H.R. 5087 

e-19 







Military Surveys and Maps 
10 use 4537 


Agency Affected t 


Date Passed ; 

Data Collection 

Statutory Requirement ; The Secretary of the Army may obtain 
the assistance of the Geological Survey and other mapping 
agencies of the United States in making surveys and maps and 
in obtaining topographic data. 

Comments ; Remote sensing could have a role in assistance to 
the Army. No specific level of activity is mandated. 


Department of he Army, Department of the 
Interior (Geological Survey) 

14 May 1928 
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I Military Surveys and Maps 

i 10 use 9537 

! 

i 

I 
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■ Agency Affected ; Department of the Air Force, Department of 

the Interior (Geological Survey) 

Date Passed ; 2 November 1966 

Data Col tect5 on 

Statutory Requirement ; The Secretary of the Air Force may 
obtain th i assistance of the Geological Survey anc other 
mapping agencies of the United States in making su. veys and 
maps and ia obtaining topographic data. 

I Comments ; Remote sensing could have a role in assistance to 

5 the Air Force. No specific level of activity is mandated. 

i 

I 

I 

i' 
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Fish and Wildlife Act 
16 use 744 


Agency Affected ; Department of the Interior, Fish and 

Wildlife Service 

Date Passed : 3 March 1887; 24 May 1950 

Data Collection 

Statutory Requirement ; The Direct >r of Fish and Wildlife 
Services shall make investigations of whether any and what 
diminution in the number of the food fishes of the coast and 
lakes of the United States has taken place; and, if so, to 
what causes the same is due, and also whether any and what 
protective, prohibitory, or precautionary, measures should be 
adopted in the premises. 

Comments ; Application to remote sensing dependent upon its 
ability to u ^ect fish populations and sources of fish stresses 




Fish and Wildlife Act of 1947 
16 use 758a 



Agency Affected ; Department of the Interior, Fish and 

Wildlife Service 

Date Passed ; 4 August 1947 

Data Collection 

Statutory Requirement ; The Secretary of the Interior is 
authorized to conduct studies to insure maximum development 
and utilization of the high seas fishery resources of the 
territories and island possessions of the United States in 
the tropical and sub-tropical Pacific Ocean and intervening 
areas . 

Comments ; Very general data collection mandate. Remote 
sensing may be relevant. 
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wildlife Protection from Pollution 

16 use 665 


Agency Affected ; Department of the Interior, Fish and 

Wildlife Service, Bureau of Mines 

Date Passed ; 10 March 1934 

Data Collection 

S tatutory Requirement : The Secretary is authorised to make 

such investigations as he deems necessary to determine the 
effects of domestic sewage, mine, petroleum, and industrial 
wastes, erosion silt, and other polluting substances on 
wildlife. 

Comments ; Very general non-mandatory data requirements. 
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Fish and Wildlife Act of 1956 
16 use 742 


i 

t 

L & 



Agency Affected ; Department of the Interior, Pish and 

Wildlife Service 


Date Passed; 8 August 1956 


Data Collection 

Statutory Requirement : The Secretary shall conduct continuing 

investigations, prepare and disseminate information, and make 
periodical reports to the public, to the President, and to 
Congress, with respect to the following matters: 

(2) The availability and abundance and the biological 
requirements of fish and wildlife resources. 

(4) The collection and dissemination of statistics on 
commercial and sport fishing. 

(5) The collection and dissemination of statistics on 
the nature and availability of wildlife, progress in 
acquisition of additional refuges and measures being 
taken to foster a coordinated program to encourage 
and develop wildlife values. 


(7) Any other matters which in the judgment of the 
Secretary are of public interest in connection with 
any phases of fish and wildlife operations. 

Cf) The Secretary shall also 

(4) take such steps as may be required for the devel- 
opment, advancement, management, conservation, and 
protection of the fisheries resources, and 


(5) take such steps as may be required for the devel- 
opment, management, advancement, conservation, and 
protection of wildlife resources through research, 
acquisition of refuge lands, development of existing 
facilities, and other means. 


Comments ; This law presents a broad mandate for the collection 
of a wide variety of natural resources information. 


t 

I 


I 
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Fish and Wildlife Act of 1949 
16 use 759 


Agency Affected ; 


Date Passed ; 

Date Collection 
Statutory Requirement : The Secretary of the Interior is 

authorized to undertake a comprehensive and continuing study 
of the shad of the Atlantic Coast , to arrest the decline, 
increase the abundance, and promote the wisest utilization of 
shad resources. 

Comments ; Remote sensing may be applicable here. 


Department of the Interior, Fish and 
Wildlife Service 

18 August 1949 



1 
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I Fish and Wildlife Act of i9S0 

I 16 use 760a 

t 

I 
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Agency Affected : Department of the Interior, Fish and 

Wildlife Service 

Date Passed ; 25 August 1950 

Pat i Collection 

Statutory Requirement t The Secretary of the Interior is di- 
rected to undertake a comprehensive continuing study of species 
of fish of the Atlantic coast, including bays, sounds, and 
trilutaries, in order to recommend to the coastal states appro- 
priate measures for the development and protection of su^'h 
resources and t’ljir wisest utilization. 

Comments ; Remote sensing may be applicable. 


I 

f 2 
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Coastal Zone Management Act of 1972 
33 use 1101 et seq . 


ha. ency Affected ; Department of Commerce 
Date Passed: 27 October 1972 


Data Collection 

Statutory Requirement i The Secretary of Commerce is authorized 
to make annual grants to any coastal state for the purpose of 
assisting in the development of a management program for the 
land and water resources of its coastal zone. Such a manage- 
ment program shall include, among others, 

• an identification of the bound/*: ies of the 
coastal zone subject to the mana-jeroent program 

• an inventory and designation of areas of 
particular concern within the coastaT zone 

Comments : Remote sensing has been found useful in New Jersey 

and elsewhere in the identification of coastal zone areas. 

It should also be useful for land use inventory purposes and 
management in coastal zone areas of particular concern. 
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National Environmental Policy Act of 1969 
P.L. 91-190 


Agency Affected ; All 

Date Passed ; 1 January 1970 


Data Collection 

Statutory Requirement ; All federal agencies shall assess the 
environmental impact of their actions when the action is deemed 
to have the potential to significantly affect the quality of 
the human environment. Alternatives to the proposed action 
and their environmental impact must also be considered. 

Comments ; Remote sensing may be helpful in assessing environ- 
mental impact of federal actions and alternatives, particularly 
power plant siting and land use. 
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Marine Protection, Research, 
and Sanctuaries Act of 1972 
P.L. 92-532 


Agency Affected ; 


Environmental Protection Agency, 

Department of Transportation (Coast Guard) 


Date Passed: 


23 October 1972 


Data Collection 

Statutory Requirement : The Administrator of EPA may issue 

ocean dumping permits when he has considered the effects of 
such dumping on marine ecosystems, fishery resources, and 
human welfare. 


The Secretary of Transportation, 
through the Coast Guard, shall initiate a comprehensive and 
continuing program of monitoring and research regarding the 
effects of the dumping of materials into ocean and coastal 
waters . 


Comments : Satellite remote sensing information should assist 

EPA in estimating the effects of particular dumping actions on 
marine ecosystems, as ERTS experiments have shown. Satellite 
remote sensing should also be a useful monitoring tool, par- 
ticularly for a synchronous satellite. 
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Endangered Species Act of 1973 
P.L. 93-205 


Agency Affected ; Department of the Interior 
Date Passed ; 28 December 1973 

Data Collection 

Statutory Requirement : The Secretary of Interior may enter in- 

to agreements with any state for the administration and manage- 
ment of any area established for the conservation of endangered 
species or threatened species. 

The Secretary is authorized to enter 
into cooperative agreements, including funding agreements, 
with any state which establishes and maintains an adequate 
and active program for endangered and threatened species con- 
servation. To be deemed adequate and active, the program must, 
among other requirements, authorize the appropriate state 
agency to conduct investigations to determine the requirements 
for survival and the status of resident species of fish and 
wildlife. 

Comments ; The management of endangered species areas would 
likely be enhanced by timely ERS data. This could create a 
demand for ERTS-type data at the state level. Species status 
determination may possibly be assisted by ERS data through 
indirect methods, such as the monitoring of grazing progress 
through changes in range vegetation vigor, etc. 
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Intervention on the High Seas Act 
P.L. 93-248 


Agency Affected ; Department in which the Coast Guard is 

operating (currently the Department of 
Transportation) 

Date Passed ; 5 February 1974 

Data Collection 

Statutory Requirement ; When the Secretary of the department 
in which the Coast Guard is operating determines that a ship 
collision/ stranding, or the maritime incident resulting in 
material damage or the imminent threat of material damage to 
the ship or her cargo creates a grave and imminent danger to 
the United States from oil pollution, the Secretary may take 
measures on the high seas to prevent, mitigate, or eliminate 
that danger. 

Comments ; An ERS capability may be an effective surveillance 
and monitoring approach. 


i 
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Marine Protection, Research, 
and Sanctuaries Act of 1974 
; P.L. 93-254 
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Agency Affected ; Environmental Protection Agency, 

Department of Transportation (Coast Guard) 

Date Passed: 22 March 1974 


Data Collection 

Statutory Requirement : The United States and each other signa- 

tory country shall designate an appropriate authority or auth- 
orities to monitor individually or in collaboration with other 
countries and international organizations the condition of the 
seas for the purposes of the Convention on the Prevention of 
Marine Pollution by Dumping of Wastes and Other Matter. 

Comments ; Remote sensing probably applicable — no other 
method provides comparable synopticity. 
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Prevention, Control, and Abatement 
of Environmental Pollution at 
Federal Facilities 
Executive Order 11752 


Agency Affected ; All 

Date Signed ; 17 December 1973 

Data Collection 

Requirement ; The heads of all federal agencies shall cooperate 
with the EPA Administrator and state, interstate, and local 
agencies in the prevention, control, and abatement of environ- 
mental pollution and, in accordance with guidelines issued by 
the Administrator, provide to the Administrator and to those 
agencies such information as is necessary to determine compli- 
ance with applicable standards. 

Comments ; Remote sensing would be useful for monitoring 
potential pollution sources. 
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Hazardous Wasta Management Act of 1973 
Proposed Legislation: S.1086 

H.R. 4873 

i 



Agency Affected : Environmental Protection Agency 

Date Passed ; Still Pending 


Data Collection 

Statutory Requirement : The Administrator is authorized to 

conduct and encourage research, surveys, and other investi- 
gations of adverse effects from the release of hazardous 
wastes into the environment. 


Comments : Ability of remote sensing to detect hazardous 

wastes is very uncertain. 



I 
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Toxic Substances Control Act 
Proposed Legislation: S 

H 


of 1973 
888 

R. 5087 


Agency Affected : Environmental Protection Agency 

Date Passed ; Still Pending 

Data Collection 

Statutory Requir e ment : The Administrator of EPA is authorized 

tc conduct such research and monitoring as is necessary to 
determine the extent of substances deemed toxic for the en- 
forcement of this law. 

Comments ; No data collection is mandated, authority granted 
is primarily in the realm of enforcement. 

Pertinence of this data depends on the ability of 
remote sensing to monitor trace substances. Application is 
also possible for remote readout. 
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UNITED STATES CODE 
TITLE 15 


15 use 272 Functions of Secretary 

"The Secretary of Commerce ... is authorized to under- 
take the following function: 

(b) The determination of physical constants. . .when 
such data are of great importance to scientific or manufactur- 
ing interests and are not to be obtained of sufficient accuracy 
elsewhere. 

In ca'^rying out the functions enumerated in this sec- 
tion, the Secretary is authorized to undertake the following 
activities and similar ones for which need may arise in the 
operations of Government agencies, scientific institutions, 
and industrial enterprises: 

(12) the investigation of the conditions which affect 
the transmission of radio waves from their source to a receiver 
(19) the compilation and publication of general sci- 
entific and technical data resulting from the performance of 
the functions specified herein or from other sources when such 
data are of importance to scientific or manufacturing interests 
or to the general public, and are not available elsewhere, in- 
cluding demonstration of the results... by exhibits or other- 
wise as may be deemed most effective." 


15 use 313 Duties of Secretary of Commerce 

"The Secretary of Commerce ... shall have charge of the 
forecasting of weather ,... issue of storm warnings ,.. .weather 
and flood signals ,... gauging and reporting of rivers ,... collec- 
tion and transmission of marine intelligence ....... reporting 

of temperature and rainfall conditions..., the display of frost 
and cold-wave signals, the distribution of meteorological in- 
formation..., and the taking of such meteorological observa- 
tions as may be necessary to establish and record the climatic 
conditions of the United States, or as are essential for the 
proper execution of the foregoing duties." 


15 use 313 nt Study of Thunderstorms and Atmospheric 

Disturbances; Report; Expenditures; Cooperation of Other 
Departments 

"...the Secretary of Commerce is authorized and di- 
rected to study fully and thorou ly the internal structure of 
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thunderstorms, hurricanes, cyclones, and other severe atmos^ 
pheric disturbances, .. .with a view to establishing methods by 
which the characteristics of particular thunderstorms may be 
forecast and methods by which the characteristics of such 
storms may be determined on visual observation from outside 
of the immediate thunderstorm area." 


IS use 313a Establishment of Meteorological Obser- 

vation Stations in the Arctic Region 

"...the Secretary of Commerce, shall, in addition to 
his other functions and duties, take such action as may be 
necessary in the development of an international basic meteor- 
ological reporting network in the Arctic region of the Western 
Hemisphere, including the establishment, operation, and main- 
tenance of such reporting stations..., with the meteorological 
services of foreign countries and with persons engaged in air 
commerce . " 


15 use 330b Duties of Secretary Records, Haintan- 

ance. Summaries, Publication 

"(a) The Secretary shall maintain a record of weather 
modification activities, including attempts, which take place 
in the United States and shall publish summaries thereof from 
time to time as he determines." 
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UNITED STATES CODE 
TITLE 33 


33 use 462 Investigations Concerning Erosion of 

Shores of Coastal and Lake Waters 

"The National Oceanic and Atmospheric Administration, 
under the direction of the Secretary of Commerce, is authorized 
and directed to cause investigations and studies to be made in 
cooperation with the appropriate agencies of the various states 
on the Atlantic, Pacific, and gulf coasts and on the Great 
Lakes, and of the States of Alaska and Hawaii, the Commonwealth 
of Puerto Rico, and the possessions of the United States, with 
a view to devising effective means of preventing erosion of 
the shores of coastal and lake waters by waves and currents;..." 


33 use 426a Additional Investigations Concerning 

Erosion of Shores of Coastal and Lake Waters; Payment of Costs; 
Definition of Shores 

"...it shall be the duty of the National Oceanic and 
Atmospheric Administration to make general investigations with 
a view to preventing erosion of the shores of the United States 
by waves and currents and determining the roost suitable methods 
for the protection, restoration, and development of beaches; 
and to publish ... such useful data. . . as . . .may . . .be of value to 
the people of the United States." 


33 use 540 Investigations and Improvements; Control 

by Department of Commerce; Wildlife Conservation 

"Federal investigations and improvements of rivers, 
harbors, and other waterways shall be under the jurisdiction 
of and shall be prosecuted by the Department of Commerce under 
the direction of the Secretary of Commerce and the supervision 
of the National Oceanic and Atmospheric Administration..." 


33 use 883a Surveys and Other Activities 


"...the Secretary .. .is authorized to conduct 
following activities; 

(1) Hydrographic and topographic surveys; 

(2) Tide and current observations; 

(3) Geodetic-control surveys; 

(4) Field surveys for aeronautical charts; 


the 
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(5) Geomagnetic, seismological , gravity, and related 
geophysical measurements and investigations." 


33 use 883b Dissemination of Data; Further Activities 

"...the Secretary is authorized to conduct the follow- 
ing activities: 

(1) Analysis and prediction of tide and current data; 

(2) Processing and publication of data...; 

(3) Compilation and printing of aeronautical charts...; 

(4) Compilation and printing of nautical charts...; 

(5) Distribution of aeronautical charts...; 

(6) Distribution of nautical charts..." 


33 use 883d Improvement of Methods, Instruments, 

and Equipments; Investigations and Research 

"...the Secretary is authorized to conduct develop- 
mental work for the improvement of surveying and cartographic 
methods, instruments, and equipments; and to conduct investi- 
gations and research in geophysical sciences.,." 


33 use 883h Employment of Public Vessels 

"The President is authorized to cause to be employed 
such of the public vessels as he deems it expedient to employ, 
and to give such instructions for regulating their conduct as 
he deems proper in order to carry out the provisions of sec- 
tions 883a to 883i of this title." 


33 use 1123 Marine Resource Development Programs 

(a) Cooperation of Agencies with Secretary of Commerce. 

"In carrying out the provisions of this subchapter, 
the Secretary shall (1) consult with. . .experts. . .and all de- 
partments and agencies of the Federal Government ... interested 
in, or affected by, activities in any such fields, and (2) seek 
advise and counsel from the National Council on Marine Resources 
and Engineering Development..." 

(b) Development Programs; Research; Publication of 
Useful Information. 

"The Secretary shall exercise his authority under this 
subchapter by — 
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(1) initiating and supporting programs ... for 
the education of participants...; 

(2) initiating and supporting necessary 
research programs...; and 

(3) encouraging and developing programs .. .with 
the object of imparting useful information 
to persons... in the various fields of marine 
resources, (including) the scientific 
community, and the general public.** 

(c) Grants and Contracts tc Carry Out Programs 

"Programs to carry out the purposes of this subchapter 
shall be accomplished through contracts with, or grants to, 
suitable public or private institutions..." 



UNITED STATES CODE 
TITLE 42 




42 use 1891-* — Authorization to Hake Grants 

"The head of each agency of the Federal Government, 
authorized to enter into contracts for basic scientific re-* 
search at non-profit institutions of higher education, or at 
non-profit organizations whose primary purpose is the conduct 
of scientific research, is authorized, where it is deemed to 
be in furtherance of the objectives of the agency, to make 
grants to such institutions or organizations for the support 
of such basic scientific research.” 


I 
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MISCELLANEOUS 

AUTHORITIES 


Reorganization Plan No. 2 of 1965 Transfer to 

Secretary of Commerce 

The plan consolidates: 

(1) The Weather Bureau... 

(2) The Coast and Geodetic Survey. 


Reorganization Plan No. 4 of 1970 Transfers to 

Secretary of Commerce 


The plan consolidates: 

(1) The Environmental Science Services Administration. 

(2) The Bureau of Commercial Fisheries... 

(3) certain functions of the Bureau of Sport Fisheries 
and Wildlife . . . 

(4) The Marine Minerals Technology Center... 

(5) The Office of Sea Grant. 


EO-11564, October 8, 1970; 35 FR-15801 Transfer of 

Certain Programs and Activities to the Secretary of Commerce 

"Section 1 (a) The following programs and activities 

are ... transferred to the Secretary of Commerce: 

(1) The National Oceanographic Instrumentation Center. 

(2) The National Oceanographic Data Center... 

(3) The Ocean Station Vessel Meteorological Program. . . 

(4) The Trust Territories Upper Air Observation 
Program. . . 

(5) The Hydroclima tic Network Program... 

(6) The National Data Buoy Development Project... 

(b) Such personnel and ... property ... used .. . 
with the operation of the (se) programs ... as the Director of 
the Office of Management and Budget shall determine shall be 
transferred. .. to the Department of Commerce..." 


In addition to the above, there are the following acts 

The Anadromous Fish Conservation Act of 1965 (10 USC 

757a) authorizes NOAA with the states to conserve, develop, 

and enhance the anadromous fishery resources of our nation. 
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The Commercial Fisheries Research and Development Act 

of 1964 (16 use 779a) authorizes NOAA to cooperate with the 

fifty states in carrying on research and development of commer- 
cial fishery resources and to relieve resource disasters 
affecting commercial fisheries production and utilization. 

The Central, Western, and Southern Pacific Ocean 

Fisheries Resources Development Act (P.L. 92-444) ‘provides 

for a joint industry/government program to develop a shipjack 
tuna fishery. 

The Marine Mammal Protection Act of 1972 (16 USC 1361- 

K107) requires NOAA to regulate activities for the protection 

and management of marine mammals as resources of great aesthe- 
tic and recreational value as well as resources of economic 
significance . 

The High Seas Fishery Conservation Bill (HR-4760 and . 

S-1069) provide the Secretary of Commerce with the authority 

to regulate marine fisheries as they pertain to American 
fishermen on the high seas. 
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There are eight commissions established by inter- 
national conventions with various management authorities. The 
following is a listing of commissions currently active and 
their principal areas of concern: 


Tabl* I'( : Th« Bight Intarnttional COMlaalons and 
of Concern 

Their Areas 

CoBslstion . 

Parties 

Area of Concern 

International Pacific Halibut 
CosiBission 

Canada, United States 

Halibut fishery of North 
Pacific and Bering Sea 

International North Pacific 
Fisherlee Commiaaion 

Canada* Japan* United 
Statea 

Fishery stocks of the 
North Pacific and Bering 

Sea 

International Pacific Salaon 
Fisheriea CoBmisaion 

Csnada, United States 

Sockeya and pink sainon 
of tha Fraser Biver 
system 

North Pacific Fur Seal 
Commiaaion 

U.SeSelt* Japan* Canada* 
United States 

North Pacific fur seals 

International Commiaaion for 
the Northwest Atlantic 
Fisheries 

16 countries* including 
United States 

Fishery resources of 
northwsst Atlantic Ocean 

Inter-American Tropical Tuna 
Commiaaion 

Seven countries* including 
United Statea 

Yellowfln tuna of the 
eastern Pacific 

International Commission for 
the Conservetlon of Atlentlc 
Tunas 

13 countries, including 
United States 

Tuna and tuna-like fisheries 
of the Atlantic Ocean 

International Whaling Commission 

48 countries* including 
United States 

Whale stocks of the world 


The terms of 16 USC 1191-1194, October 14, 1966, 
established the contiguous fisheries zone and support activi- 
ties within the zone in return for certain preferential rights 
for American fishing interests on the high seas adjacent to 
our coastal areas and for foreign abstention from fishing for 
some species in certain areas. The following is a list of 11 
current bilateral agreements: 
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Table I 7 : Current American Bilateral Pishing 

Agreements 


Principal 

Area of concern 

Expiration Date 

Canada 

Reciprocal^ Fishing Agreement 

April 1974 

Japan 

Fisheries Agreement 

December 1974 

Japan 

Eastern Bering Sea and Tanner Crab 
Agreement 

December 1974 

Poland 

Middle Atlantic Agreement 

June 1975 

Romania 

Fisheries in western region of middle 
Atlantic 

December 1975 

South Korea 
U.S.S.R. 

Cooperation in fisheries 

Fisheries Agreement relating to gear 

December 1977 


conflicts in fishing operation in North 
Pacific and Bering Sea 

Februeary 1975 

U.S.S.R. 

Middle Atlantic Agreement 

December 1974 

O.S.S.R. 

Eastern Bering Sea King and Tanner Crab 
Agreement 

February 1975 

U.S.S.R. 

Contiguous fishing zone 

February 1975 1 

i 

UeSeS.R. 

Claims resulting from damage to fishing 
vessels or gear 

February 1975 
1 










